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LETTER OF TRANSMITTAL 



DEPARTMENT OF THE ARMY 

OFFICE OF THE ASSISTANT SECRETARY 
WASHINGTON. DC 20310-0103 



2 6 NOV 1985 



Honorable Thomas P. O'Neill, Jr. 
Speaker of the House of Representatives 
Washington, D. C. 20515 

Dear Mr. Speaker: 

I am transmitting herewith a report dated April 3, 
1985, a supplement dated May 7, 1985, and a memorandum dated 
October 11, 1985, enclosing a Decision Document, from the 
Chief of Engineers, Department of the Army, on Mount St. 
Helens Sediment Control, Washington (Toutle, Cowlitz, and 
Columbia Rivers), together with other pertinent reports. 
These reports were prepared under the authority of Section 
216 of the Flood Control Act of 1970. 

The views of the Governors of Washington and Oregon; 
the State of Idaho; the Departments of the Interior, 
Agriculture, Transportation, and Health and Human Services; 
the Environmental Protection Agency; and the Federal 
Emergency Management Agency are set forth in the enclosed 
communications, together with pertinent replies. 

The recommendation of the Chief of Engineers in his 
April 3, 1985, report and in his October 11, 1985, memoran- 
dum was to implement a single stage Sediment Retention 
Structure with a 125 foot high spillway, together with a 
levee modification at Kelso and dredging work. This plan 
was authorized for construction by Public Law 99-88, the 
Supplemental Appropriation Act, 1985. We believe that the 
plan and the local cooperation requirements authorized in 
this Act are appropriate. 

The Office of Mangement and Budget concurs in the above 
recommendation and has no objection to the submission of 
this report to the Congress. A copy of its letter is 
enclosed . 




Sincerely 



Robert K. Dawson 
Acting Assistant Secretary of the Army 
(Civil Works) 



Enclosu res 
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COMMENTS OF THE GOVERNOR OF WASHINGTON 




STATE OF WASHINGTON 

OFTKX Of THE GOVERNOR 

OLYMPIA 

98804^)413 

BOOTH GARDNER 

OOVEBNOH 

March 1, 1985 



Lieutenant General E. R. Heiberg III 
Chief of Engineers 
ATTN: DAEN-CWP 
Department of the Array 
Washington D.C. 20134-1000 

Dear General Heiberg: 

We appreciate the opportunity to review your proposed report to the Secretary 
of the Army on the Mount St. Helens Sediment Control Project. The state 
task force on Mount St. Helens has reviewed this report, along with the final 
environmental impact statement, and has given me its recommendations. 

The catastrophic eruption of Mount St. Helens in 1980 was perhaps the most 
unique disaster to occur in the United States in recorded history. Solving 
the problem will mitigate the threat to life and property in Washington State 
and the possibility of impeding shipping commerce on the Columbia River. 
Therefore, widespread benefits will be derived by the entire northwest and 
intermountain states. It would be patently unjust and incorrect to categorize 
the Mount St. Helens stream sediment problem and corrective measures with so 
called "flood control" or "water resource development" projects. 

The state of Washington supports this project and agrees with the preferred 
plan consisting of a single retention structure on the Toutle River, with 
associated downstream actions. Legislation has been introduced in the current 
session of the state legislature to appropriate $12.9 million for the major 
portion of the recommended cost share formula. Cowlitz County has committed 
$4 million toward the proposed amount of $16.9 million. 

We commend the Corps for its commitment in timing the construction activity 
to minimize fishery problems and in providing an environmental task force for 
monitoring construction impacts and in developing appropriate mitigation for 
project related impacts. We also appreciate the inclusion of our recommended 
mitigation for loss of fish facilities (because of the project) as outlined in 
the Final Feasibility Report. Certain cost share and mitigation proposals 
also must be considered unique and do not set precedents for future federal 
projects in Washington State. 
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Finally, our interpretation as to the recommendation of non-federal 
responsibility set forth in the Final Feasibility Report on page X-10, 
paragraph a. as it relates to the issue of costs for relocation of 
SR 504 outlined on page X-6, last paragraph, is as follows: 

(1) to perform all actions as stated with regards to acquisition 
and conveyance of lands; and, 

(2) assume all costs associated with alteration and reallocation 

of all items listed over and above the $4,300,000 extraordinary 
cost associated with readjustment to Highway 504. 

I appreciate the opportunities we have had to participate with the Corps 
the formulation and evaluation of this project. 



1 




cc : Congressional Delegation 
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LKTTKK TO THK KKNOR Qff IT |||MHHI|||| 



DEPARTMENT OF THE ARMY 

OFFICE OF TH E CHIEF OF ENGINEERS 
WASHINGTON. D C 20914-1000 



Planning Division 

April 3, 1985 



Honorable Booth Gardner 
Governor of Washington 
Olympia, Washington 98804-0413 

Dear Governor Gardner: 

198S Th ?rL y ° U f ° r ^ e comm ents contained in your March 1 

project implantation 8 ^ SUPP ° rt ar€ «"«tial for 

H.a.J n K r ! f ? renCe t0 fi8h and wildlife issues and as 
described in our response to the U S FUh !nHn! 1lf 

"""»•"• a sss-ria »Ess 5 :!"""* 

w i tn /egard to the relocation of State Route 50A 

"I J ^report" 3CC0rdanCe " lth recoounenda'tions'contained 
Thank you for your continued support. 

Sincerely , 




E. R. Heiberg HI 

Lieutenant General. U. S. Army 

Chief of Engineers 
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COMMENTS OF THE GOVERNOR OF OREGON 





OFFICE OF THE GOVERNOR 



STATE CAPITOL 



SALEM OREGON 973IO 



March 15, 1985 



Lieutenant General E.R. Herberg III 
Chief of Engineers 
Attn: DAEN-CWP 
Department of the Army 
Washington, D.C. 20314-1000 

ATTN: Colonel Paul W. Taylor 

We have reviewed the proposed report of the Chief of Engineers 
for the Mt. St. Helens Sediment Control Project along with the 
Feasibility Report and Final Environmental Impact Statement. 
We generally concur with the preferred options. 

The project to construct a sediment -retention structure would 
help protect the natural resources of the lower Columbia Basin 
and reduce requirements for dredging in the lower river channel 
and problems associated with disposal of dredged material. 
Additionally, it appears the project would protect the stream 
system from the problems of continued instream transport and 
deposition of highly erodible volcanic sediments. 

We further recommend that future dredging and abatement 
programs necessary for sediment control continue to be reviewed 
through normal Corps of Engineers procedures to insure public 
and agency evaluation. 

Sincerely, 




Governor 



VA:jt 
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I < > MM ENTS OF THE STATE OF IDAHO 



BUN I FVAHi 



SfQfe of Idoho 

DEPARTMENT OF WATER RESOURCES 

STATE OFFICE. 450 V. Srce S.ee, D*se. ,doho 



Moiling oddress 
Srotehouse 
Boise Idoho 80720 
(206) 034-4440 



February 2S , 1985 



Colonel Paul w. Taylor 
Executive Director 
Engineer Staff 

SSMJ SKA* • 

Washington, D.C. 20314-1000 
Dear Colonel Taylor: 



Sincerely, 




AK0:cjk 



. Kenneth Dunn 
Director 
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COMMENTS OF THK DEPARTMENT OF THE INTERIOR 




United States Department of the Interior 



OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 



ER 85/146 



March 5, 1985 



Lieutenant General E. R. Heiberg, III 
Chief of Engineers 
ATTN: DAEN-CWP 
Department of the Army 
Washington, D.C. 20314 

Dear General Heiberg: 

The Department of the Interior has completed its review of your proposed report, other 
pertinent reports, and final environmental statement on Mt. St. Helens Sediment Control, 
Washington. We have the following comments and recommendations. 

Chief of Engineers' Report 



The preferred plan may reduce, but it does not eliminate, the need for project features 
designed to mitigate adverse project impacts. The Department recommends that your 
report to Congress stress that mitigation measures will be incorporated in authorized 
plans, and that project impacts be monitored to ensure the success and adequacy of these 
measures. The major fish and wildlife features we recommend are: (1) construction of 
instream habitat improvement measures at project cost in areas below the proposed 
structure; (2) construction of fish passage facilities; and (3) prioritization of dredged 
material disposal area use and subsequent management of selected areas to mitigate for 
anticipated wildlife losses. 

The Department maintains that, while it may be appropriate for local sponsors to share 
the cost of project mitigation, the Corps must recognize that it is their full responsibility 
to ensure that project construction and mitigation are accomplished in accordance with 
Federal environmental policy and legislation. This requires the recognition of project 
impacts, reducing impacts through selection of least damaging alternatives where possi- 
ble, mitigating for remaining impacts, and monitoring of project and mitigation actions 
to ensure they function as planned. 

The Department is further concerned that the proposed formula for cost sharing— namely 
that operation and maintenance (O&M) expenses for mitigation features be totally funded 
by non-Federal interests— may not accomplish the mitigation objective. Specifically, if 
the State fish and game departments are required to operate and maintain mitigation 
features without additional State or Federal funding, those agencies would have to 



General 



xiii 



reduce resource management actions elsewhere to accomplish this new work. Therefore, 
the Corps should fund the O&M costs of mitigation measures, or ensure that the cost- 
share formula does not place this burden on the State fish and game departments. 

Fish and Wildlife Mitigation 

The Department is concerned about the lack of reference in your proposed report to the 
need for mitigation downstream of the single retention structure. The Coordination Act 
Report (CAR) prepared by our Fish and Wildlife Service (FWS) recommended specific 
stream habitat improvement actions for fish in the Green and South Toutle Rivers. 
These items were recommended as mitigation for the loss of 17 river miles of habitat due 
to project caused sediment inundation upstream of the proposed Green River Dam. 

These mitigative actions are acknowledged as valid in the Corps' response to the CAR 
recommendations in Exhibit I of the feasibility report, but are not referred to in your 
proposed report. In fact, in item 15 e of the Board's Report, it is stated that no 
mitigation other than fish passage facilities is found to be justified. We strongly 
recommend, in addition to the fish passage facilities that the Corps has accepted as 
mitigation, that the stream habitat improvement actions also be included in the formal 
feasibility report forwarded to Congress for authorization. 

In responding to recommendation of the CAR, the Corps has stated its willingness to 
discuss mitigation needs for dredging and dredged material disposal as part of its 
maintenance of the Columbia River Navigation Channel. The feasibility report and 
environmental impact statement (EIS) identify the need to continue dredging operations 
at the mouth of the Cowlitz River in conjunction with the project, yet this action would 
be carried out under existing authority to maintain the channel. 

To avoid the question of segmentation under the National Environmental Policy Act, and 
show a continued willingness to improve this study effort, your proposed report should 
make a positive statement that justifiable mitigation would be implemented, regardless 
of which authority is used for project implementation. It was at the request of the Corps 
that the FWS evaluated the impacts of downstream dredging on fish and wildlife as an 
overall part of the project. Mitigation needs for this part of the project have been 
identified and reported accordingly. 

Monitoring 

It is our understanding that construction activities will be monitored in an effort to 
reduce or eliminate adverse project impacts to fish and wildlife resources. We agree 
that project monitoring efforts should not be directed at analyzing the impacts of the 
eruption on fish and wildlife. However, we firmly believe that monitoring is needed to 
evaluate the overall impacts of a completed and operational project on the recovery 
and/or degradation of habitats upstream and downstream of the proposed dam. 

The Corps has included a 25-year monitoring program to evaluate sediment movement, 
turbidity, and other related parameters following completion of the dam. This program 
should be expanded to monitor the dam's impact on the recovery of fish and wildlife. The 
Corps' monitoring program has been justified on the basis of the unique and unprece- 
dented nature of the problem and the potential solution. Because of many general 
assumptions that must be made regarding unknown future weather events and sediment 
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transport under post project conditions, monitoring is required to keep track of actual 
conditions as they develop. This same logic also applies to how fish and wildlife 
resources will respond to construction activities, mitigative measures, and post project 
conditions. 

Final Environmental Statement 

The EIS provides some general analysis of impacts of the preferred alternative on fish 
and wildlife resources; however, the necessity to mitigate for adverse impacts is not 
clearly stated. Mitigation for certain impacts is included in the EIS only by reference to 
the CAR. We continue to emphasize the need to specify these mitigative actions in the 
text of the EIS as well as the feasibility report to better inform the reader of their 
necessity. It is also necessary to clearly express the extent of the Corps' commitment to 
carry out the recommended mitigation measures. 

We hope these comments will be of assistance. 



Sincerely, 




Bruce Blanchard, Director 
Environmental Project Review 



XV 



LETTER TO THE DEPARTMENT OK THE INTERIOR 



DEPARTMENT OF THE ARMY 
office or the chief of engineers 

WASHINGTON. D C 20314-1000 



Planning Division April 3# 1985 



Mr. Bruce Blanchard, Director 
Environmental Project Review 
U.S. Department of the Interior 
Washington, D.C. 20340 

Dear Mr. Blanchard: H^v^ c< L. 

■iff 

Thank you for your letter of March 5, 1985, commenting 
on our Mount St. Helens, Washington, Feasibility Report and 
Final Environmental Impact Statement. 

I understand your concern regarding the scope of 
mitigation actions associated with the Single Retention 
Structure on the North Fork Toutle River. As outlined in 
the feasibility report, the Corps of Engineers will continue 
to investigate appropriate mitigation measures for this 
project during Continuation of Planning and Engineering 
studies, which are expected to be completed this Fall. As 
part of this effort, we are coordinating our planning with 
the various state and Federal fish and wildlife agencies. 
Any mitigation measures found to be needed and economically 
justified will be included in the final plan. 

I also understand your reluctance to support state oper- 
ation and maintenance of mitigation features associated with 
a long-term solution to Mount St. Helens sediment problems. 
However, we believe that the proposed cost sharing plan 
equitably allocates responsibilities and costs between 
Federal participation and the beneficiaries*. 

Regarding your comments on mitigation for dredge 
material disposal associated with the Columbia River 
navigation project dredging at the mouth of Cowlitz River, 
the Portland District has initiated the formation of a 
multi-agency environmental task force to address the sub- 
ject. Specifically, the task force will identify sites 
suitable for disposal and sites which might require 
mitigation as part of development of an overall dredging 
plan. 

You also suggested that a monitoring program is needed 
to evaluate the overall impacts of a completed project. We 
intend to accomplish reasonable monitoring of implemented 
mitigation features to assess their effectiveness. 

Your continued interest is appreciated. 

Sincerely , 



E. R. Heiberg^M-^ 
Lieutenant General, U. S. Army 
Chief of Engineers 
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COMMENTS OF THE DEPARTMENT <M AGRICULTURE 




DEPARTMENT OF AGRICULTURE 



OFFICE OF THE SECRETARY 



WASHINGTON. D C. 202SO 



March 28, 1985 



Lieutenant General E. R. Heiberg III 

Chief of Engineers 

Office of the Chief of Engineers 

Army Corps of Engineers 

U.S. Department of the Army 

Washington, D.C. 20314 

Dear General Heiberg: 

We appreciate the opportunity to review the reports on Mount St. Helens, 
Sediment Control, Washington, and the draft bill to authorize Implementation 
of a volcanic sediment management project. 

The devastated watershed and the potential for further loss of life and 
property created an urgent need for an Integrated basin-wide watershed 
recovery and management plan. A plan was developed by a task force of a 
number of federal, state, local, and private representatives — an outstanding 
example of Interagency, multilevel government-private cooperation. The 
Cowlitz County Board of Commissioners adopted the Tout le-Cowlit z Watershed 
Management Plan on January 31, 1983. The U.S. Army Corps of Engineers (COE) 
helped develop and used Information regarding sediment volumes and Strategy D 
(a large retaining structure) from the management plan. We believe that the 
Board should have acknowledged the management plan in the Background, 
Comprehensive Study (3C) section of its report. Such acknowledgement would 
broaden support for the proposal. 

The proposed report and draft bill recommends a sediment control project for 
flood damage and navigation maintenance reduction of the Toutle, Cowlitz, and 
Columbia Rivers that is in accordance with the locally developed management 
plan. The recommended project is not in conflict with emergency measures and 
watershed treatment installed with the aid of this Department, nor in conflict 
with our policies or programs. We have no objection to the recommended 
project. 

Sincerely, 




•Tobn R. lloek 
Bsoretarr 
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COMMENTS <>i THE DEPARTMENT OF TRANSPORTATION 



US DeoarTmPnt /^^■B Commandant Washington. (X 20593 

of Tro^portanon /eSM ^ ^ G-wp-1 



United States 
Coast Guard 



immm 



(202) 426-9584 
17 

March 27, 1985 



Lieutenant General E. R. Heiberg, III 
Chief of Engineers 
Attn: DAEN-CWP 
Department of the Army 
Washington, D. C. 20314-1000 



Dear General Heiberg: 



The concerned operating administrations of the Department of Transportation 
have reviewed the proposed reports and Final Environmental Impact Statement of 
the Chief of Engineers on the Mount St. Helens, Washington, Sediment Control. 
We have no comments to offer. 



The opportunity to review the Mount St. Helens Reports is appreciated. 



Sincerely, 



IDTMAN 
tain, U.S. Coast Guard 
Chiefs/Planning and Evaluation Staff 
By direction of the Commandant 
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COMMENTS OF THE ENVIRONMENTAL PROTECTION AGENCY 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
REGION X 

1 200 SIXTH AVENUE 
j SEATTLE, WASHINGTON 98101 

February 25, 1985 



imr to 

ATTN OF M/S 



Lieutenant General E.R. Helberg III 
Chief of Engineers 
ATTN: DAEN-CWP 
Department of the Army 
Washington, O.C. 20314-1000 

RE: Mount St. Helens, Washington: Feasibility Report and Final 
Environmental Impact Statement 

Dear General Helberg: 

We have reviewed the referenced document and proposed authorizing 
legislation to implement a management project for flood control and 
navigation on the Toutle, Cowlitz and Columbia Rivers. 

We were generally pleased with the Corps' responses to our comments. 
The Portland District Corps of Engineers has agreed to the formation of a 
task force to address the Issue of long-range dredged material disposal 
options near the mouth of the Cowlitz River. This agreement 1s a first 
step in providing an environmentally sound plan for handling dredged 
spoils 1n this area. We will have a member on that task force and will 
provide specific dredged material disposal option recommendations to the 
Portland District in the near future. 

We were equally pleased with the Corps' commitment to undertake 
alternative mitigation measures if the fish passage plan proves to be 
unworkable. Acceptable alternative mitigation projects should be 
identified as soon as possible to assure that sufficient funding will be 
authorized to accommodate this need. 

Based upon the information contained in the EIS and support 

documents, we support the Corps' decision to obtain authorization for any 

one of three management projects; a single retention structure, a phased 

single retention structure, or a dredging only alternative. This is 

consistent with our recommendation that the Corps use continually updated 
sediment data to evaluate alternative control strategies. 

We are disappointed with the Corps' decision not to Include dredged 
material disposal options and mitigation as a part of this project. We 
consider maintenance of the navigation channel at the mouth of the Cowlitz 
River to be an integral part of the Mount St. Helens problem and feel it 
should have been addressed in the EIS. We are concerned that funding for 
mitigation for wetland fills along the Columbia River that are a direct 
result of the excessive sedimentation caused by the eruption may not be 
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forthcoming unless included as a Congressional ly authorized part of this 
project. If this authority cannot be used, we recommend that assessment 
of impacts to wetlands and mitigation be accomplished under the Corps' 
annual maintenance dredging authorization for the Columbia and Cowlitz 
Rivers. In this regard, we support the Corps' decision to effect this 
outcome (No. 23, response to EPA comments). 

The water quality impacts section was substantially improved. 
However, we continue to have concerns about potentially degraded Stilling 
Basin water quality. We recommend a flushing plan be devised, in 
consultation with EPA and the Washington Department of Ecology, to 
eliminate the potential for adverse water quality in the Stilling Basin. 

We appreciate the Inclusion of the recommended additional Information 
in the Final EIS. We continue to believe the document could have been 
substantially Improved as a decision-making tool by the inclusion of the 
additional environmental impact information recommended in our comment 
letter on the Draft EIS (December 13, 1984). 

If you have any questions concerning our comments, please contact me 
or Mr. Gary Voerman of my staff at FTS 399-1448. 

Sincerely, 

Ernesta B. Barnes 
Regional Administrator 

cc: USFWS-Portland 
USFWS-Olympia 
NMFS 
WDE 
WDG 
WDF 

COE-Seattle 
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I.KTTKK TO TBI KN\ IKOWIKM \l, I'KOTKU'ION ACKNCY 



DEPARTMENT OF THE ARMY 
orricc or the chief or engineers 

WASHINGTON. D.C. aOJMIOOO 



*t*LV TO 
ATTINTION OF 



Planning Division April 3, 1985 



Ms. Ernesta B. Barnes 

Regional Administrator 

U.S. Environmental Protection Agency, 

Region X 
1200 Sixth Avenue 
Seattle, Washington 98101 

Dear Ms. Barnes: 

Thank you for your letter dated February 25, 1985, 
commenting on our Mount St. Helens, Washington, Feasibility 
Report and Final Environmental Impact Statement. 

In regard to your concerns about disposal of dredged 
material at the mouth of the Cowlitz River, we recognize the 
relationship between the project proposed in the Feasibility 
Report and the need to dredge sediment from the mouth of the 
Cowlitz. However, the purpose of sediment removal at the 
Cowlitz River mouth is to prevent material from entering the 
Columbia River navigation channel, thereby helping to 
maintain authorized channel depths. Public Law 87-874 
provides the authority for maintenance of the Columbia River 
navigation channel, and the dredging at Cowlitz River mouth, 
therefore, will be accomplished under that authority. We 
are committed to the development of a plan which will 
identify sites suitable for disposal and sites possibly 
requiring mitigation for this dredging. Portland District 
has initiated the formation of an environmental task force, 
with EPA as a member, to develop this plan. 

Evaluation of water quality effects of the project, 
including stilling basin water quality, is proceeding in the 
Continuation of Planning and Engineering stage of this 
study. Plans for regulation of flows through the retention 
structure are being developed at this time, taking into 
consideration factors such as sediment deposition, temper- 
ature changes, and other water quality effects. These 
evaluations will be coordinated with Federal, state, and 
local agencies concerned with water quality problems. 

Thank you for your comments. 




w 

E. R. Heiberg III 

Lieutenant General, U. S. Army 

Chief of Engineers 
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COMMENTS OF THE DEPARTMENT OK HEALTH AND HUMAN 
SERVICES 



DEPARTMENT OF HEALTH A HUMAN SERVICES 



Public Health Service 



Can left for Diiease Control 
Atlanta GA 90333 
February 19, 1985 



Colonel Paul W. Taylor 
Executive Director, Engineer Staff 
Office of the Chief of Engineers 
Attn: DAEN-CWP 
Departaent of the Amy 
Washington, D.C. 203K-1000 

Dear Colonel Taylor: 

Thank you for sending us a copy of the Final Environmental Impact Statement 
(EIS) on the Mount St. Helen's Sediment Control Project in Washington. We 
have reviewed your responses to our December 1A , 1984, comments on the Draft 
EIS and find that our comments have been adequately addressed. 

We understand that a sediment retention structure located on the North Fork 
Toutle upstream of the Creen River confluence has been selected as the 
preferred alternative in the Final EIS. To allow sufficient flexibility in 
project authorixat ion, the selection of another alternative, such as a staged 
single retention structure or dredging, may be warranted if supported by future 
studies . 

While the alternative of limited permanent evacuation has been dropped from 
further consideration as a principal action plan, we believe the Department 
of the Army should encourage local communities to adopt and implement non- 
structural flood protection measures (i.e., flood plain ordinances, land uae 
and building code regulations, relocation aasistance for residents in highly 
flood prone sreas, flood warning systems, and emergency flood evacuation 
programs) in concert with the selection of any structural plana. 

We appreciate your concurrence to provide prior notification to any downstream 
surface water supplies and the opportunity to review the Final EIS. 



Sincerely yours, 




Stephen Margolis, Ph.D. 
Chief, Environmental Affairs Group 
Center for Environmental Health 
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COMMENTS OF THE FEDERAL EMERGENCY MANAGEMENT 
AGENCY 




Federal Emergency Management Agency 



Washington, D C. 20472 



March 15, 1985 



Lieutenant General E.R. Heiberg, III 
Chief of Engineers 
Attention: DAEN-CWP 
Department of the Army 
Washington, DC 20314-1000 

Dear General Heiberg: 

The Federal Emergency Management Agency (FEMA) has reviewed your 
report, " Mount St. Helens, Washington Feasibility Report and 
Environmental Impact Statement " dated December 1984. The following 
comments are provided in response to your letter of January 11, 
1985, to FEMA Director Louis 0. Giuffrida. 

As you are aware, FEMA, by virtue of its disaster recovery and 
flood insurance responsibilities, is vitally interested in the 
development of effective permanent solutions to the threats of 
future flooding and mudflows on the Cowlitz and Toutle Rivers. 
A significant portion of your $4.5 million estimate of annual 
flood damages that would be avoided along the Cowlitz River with 
construction of the preferred alternative (the Single Retaining 
Structure - SRS) are costs that would potentially require reim- 
bursement by FEMA through the National Flood Insurance Program 
and the Disaster Assistance Program. At present, there are 
$460,098 ,400 worth of flood insurance policies in force in Cowlitz 
County, Washington. Furthermore, FEMA's disaster relief costs 
following the initial eruption of Mount St. Helens amounted to 
more than $38,000,000 . We agree strongly, therefore, with Para- 
graph 13 of the Board of Engineers for Rivers and Harbors Summary 
which states in part "the threat to life and property and the 
continuing high cost of emergency measures require expedited 
authorization and implementation of a plan." By any measure, the 
residents of Cowlitz County. and surrounding areas, and the tax- 
payers of the nation as a whole, have been fortunate that the 
largest storm in the Cowlitz-Toutle Valley since Mount St. Helens 
erupted in May 1980, has only been a 10-year event. Indeed, 
rainfall in December, 1984, was just over half the average for 
that month, and January 1985, rainfall was six inches below normal, 
setting a new all-time record low. The absence of recent storm 
activity belies the fact that an emergency situation still exists 
in this area, and the proposed actions, unlike projects designed 
to enhance flood control and navigation, are the minimum required 
to bring this area back to pre-eruption conditions. 
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In general, FEMA supports the National Economic Development (NED) 
preferred plan involving the construction of a Single Retaining 
Structure (SRS) on the Toutle River and continued navigational 
dredging on the Cowlitz and Columbia Rivers. As the Feasibility 
Report also notes, however, the uncertainty involved in predicting 
sediment transport calls for continued monitoring of sediment 
transport to review and evalute the planning and design assump- 
tions. There should be flexibility to incorporate any improved 
estimates of annual or long term sediment yields into the design 
process. Both the reporting engineer and the Board of Engineers 
for Rivers and Harbors have recommended, and the proposed 
authorization legislation provides for flexibility for the 
Secretary of the Army to select a staged sediment retention struc- 
ture or a dredging alternative if compelling evidence for these 
approaches is developed through continuing monitoring of sedimen- 
tation and further analysis of costs and benefits. While the 
dredging alternative could, therefore, be eventually chosen over 
the SRS, no dredging alternative is addressed in the environmental 
assessment. Before a decision would be made to select such an 
alternative, its impact should be investigated, especially in 
terms of its ability to deal with back-to-back flood events, which 
are not uncommon in this area, local drainage impacts of deposition 
of dredged material (this has already aggravated some local flooding 
problems) and adverse impacts on wetlands, which provide flood 
storage in addition to wildlife habitat. These impacts could 
potentially result in increased flood insurance and disaster assis- 
tance costs to FEMA, and therefore they should be considered 
carefully before the dredging option is chosen. 

We are very grateful for the opportunity to review the Mount St. 
Helens Feasibility Report and hope the preceeding comments will 
be helpful. If there is any further clarification or background 
on FEMA programs required, please do not hesitate to let me know. 




(Samuel W. Speck 
.ssociate Director 
tate and Local Programs 
and Support 
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MOUNT ST IIKLKNS SKDIMKNT CONTROL, WASHINGTON 
(TOIJTLE, COWLITZ. AND COLUMBIA RIVEK8) 



Bl PPLBM BNTAL REPORT OF TIIK CHIEF OF ENGINEERS 



DEPARTMENT OF THE ARMY 

OFFICE OF TMI CHIIF OF ENGINEERS 
WASHINGTON. DC I03M 



DAEN-CWP-A May 7, 1985 

SUBJECT: Mount St. Helens Sediment Control, Washington 
(Toutle, Cowlitz, and Columbia Rivers) 



THE SECRETARY OF THE ARMY 



This supplements my report of April 3, 1985. Attached Is 
proposed legislation which would implement my recommendati 




E. R. HEIBERC III 
Lieutenant General, USA 
Chief of Engineers 

Enclosure 
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A BILL 

To authorize implementation of a volcanic sediment 

management project for flood control and navigation on 
tha Toutle, Cowlitz, and Columbia rivara, Washington, and 
for othar purpoaaa 

Ba it anactad by tha Senata and Houaa of Representative! of 
tha Dnltad Stataa of America in Congrosa aasetnbled , That tha 
Sacratary of tha Army, acting through tha Chiaf of Engineers, la 
authorized to design, construct, operate and maintain a Federal 
projact for raduction of both flood daaaga and navigation 
maintenance on tha Toutla, Cowlitz and Columbia rivers, 
Washington. Specifically, tha Sacratary of tha Army, acting 
through tha Chiaf of Enginaara la authorizad to conatruct a 
single stage sediment retention atructura near tha confluence of 
tha Toutla and Graan rivara with auch daaign faaturaa aa tha 
Chiaf of Enginaara datarminaa to ba advisable, including 
juatiflad maasuraa to mitigata for advarsa environmental impacts 
aaaociatad with tha projact; axcapt that, baaad on tha raaulta of 
continuation of planning and anginaaring atudiaa, tha Sacratary 
of tha Army may aalact and implamant a atagad sediment ratantion 
atructura at tha confluence of tha Toutla and Graan rivara or 
dradging alternative on tha Toutla, Cowlitz, and Columbia rivars 
if ha datarminaa that continuing monitoring of sedimentation and 
furthar analysis of benefits and costs provide compelling and 
convincing naw avidanca to juatify aalactlon of a atagad 
retention atructura or dradging alternative. 
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Sec. 2(e>. Prior to initiation of measures authorized by 
this section, non-Federal Interests shall agree tot 

(1) convoy or otherwise provide to the United States, 
all lands, easements-, and rights-of-way which the Chief of 
Engineers determines to bo necessary for project 
construction and maintenance, including borrow sites for the 
removal of materiel needed for retaining works and disposal 
sites for the disposal of excavated materiel; 

(2) accomplish any alteration or relocation of 
buildings, roads, bridges, or other structures or utilities 
which the Chief of Engineers determines to be necessary in 
connection with implementation of the project; 

(3) in the event local interests are unable to comply 
with requirements (1) or (2) above in s timely manner, 
provide a cash contribution to the United States, at such 
times and in such amounts as the Chief of Engineers 
determines to be necessary to ellow acquisition of the 
property by the United States in accordance with project 
construction schedules; 

(4) hold and save the United States free from damage 
due) to design, construction, operation, and maintenance of 
the project except damages due to the fault or negligence of 
the United States or its contractors; 

(5) operate and maintain any federally undertaken 
mitigation project which the Chief of Engineers determines 
to be justified; and, 

(6) maintain all dredged material disposal sites. 
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(bf JUX items of local cooperation specified in subsection 
(a) shall be/ provided at the time needed, as determined by the 
Chief of Engineers, and without cost to the United States; except 
in the event the Secretary of the Army selects a staged sediment 
retention structure or dredging alternative rather than the 
single stage sediment retention structure, any increase this 
selection causes in the cost of local cooperation requirements, 
as determined by the Secretary of the Army, will be reimbursed by 
the Federal government. 

Sec. 3. Any goods and services purchased by the United 
States in connection with the project authorized pursuant to this 
section shall not be subject to the tax imposed by Chapters 
82.04, 82.08, and 82.14 of the Revised Code of Washington and 
made applicable to contractors of the United States pursuant to 
section 82.04.190(6) of the Revised Code of Washington. 
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COMMENTS OF THE OFFICE OF MANAGEMENT AND BUDGET 




EXECUTIVE OFFICE OF THF r RESIDFN 1 



OFFICE OF MANAGEMENT ANP flUDGE 



WASHINGTON. D C 20*0* 



November 11, 1985 



Honorable Robert K. Dawson 
Acting Assistant Secretary of the 

Army for Civil Works 
Room 2E570 - Pentagon 
Washington, D.C. 20310 

Dear Mr. Dawson: 

On May 10 and October 15, 1985, you sent us copies of reports of 
the Corps of Engineers on Mount St. Helens Sediment Control, 
Washington, with your recommendations. We have completed our 
review of this project as required under Executive Order 12322. 

The Office of Management and Budget concurs in your 
recommendations and has no objection to your submitting these 
reports to the Congress. 



Sincerely, 




Randall E. Davis 
Associate Director 

for Natural Resources, 
Energy and Science 
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LKTTER TO THE OFFld OF MANAGEMENT AND BUDGET 



DEPARTMENT OF THE ARMY 
OFFICE OF THE ASSISTANT SECRETARY 

WASHINGTON. DC 2031O-O10) 

October 15, 1985 



Honorable James C. Miller III 
Di rector 

Office of Management and Budget 
Washington, D. C. 20503 

Dear Mr. Miller: 

On May 10, 1985, I submitted a copy of the report 
of the Chief of Engineers and accompanying supplement 
on Mount St. Helens Sediment Control, Washington 
(Toutle, Cowlitz, and Columbia Rivers). In my 
submittal letter I advised, in part, as follows: 

The Corps [of Engineers] is proceeding with 
CP&E [continuation of planning and engineering] 
studies. The objective of CP&E is to develop 
additional information on the sediment problem 
and the benefits and costs of alternative 
solutions. A final selection will be made at the 
Washington level next fall. We will coordinate 
with your office on the selection of the alter- 
native that will be carried into final design. 

In fulfillment of the commitment made last 
spring, I am submitting a copy of a memorandum of the 
Chief of Engineers on Mount St. Helens, Washington 
(Toutle, Cowlitz, and Columbia Rivers), together with 
the Mount St. Helens Decision Document, dated October 
1985, prepared by the Portland District, North Pacific 
Division, Army Corps of Engineers. In his memorandum, 
the Chief of Engineers has affirmed his April 3, 1985, 
recommendation for implementation of a single stage 
Sediment Retention Structure (SRS) . 

The Mount St. Helens Decision Document, which 
presents the results of the CP&E studies, represents 
the best professional analysis possible, given the 
inherent uncertainty arising from the sediment budget 
estimate and altered hydrology of the affected water- 
shed. The Decision Document sets a new standard for 
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Corps of Engineers planning reports and will serve as 
a model for future efforts. State, local, and Federal 
decision makers will find useful the explicit treat- 
ment of uncertainty and aid them in their appreciation 
of the trade-off between risk reduction and cost. 

During the CPfcE studies new information was 
developed on: 

> The nature and magnitude of sediment deposition 
and the uncertainty inherent in the sediment 
budget estimate. 

> The magnitude and location of flood damages and 
flood risks that exist in the Toutle and 
Cowlitz watersheds. 

Additional information includes the following: 

> That the significant flood risk is confined 
principally to a few specific locations within 
the existing leveed Cowlitz River flood plain. 

> That no threat exists to Columbia River naviga- 
tion, except from events whose probability of 
occurrence, in any given year, is very small. 

> That sediment budget predictions are essential 
to defining the National Economic Development 
(NED) Plan. 

> That 550 MCY , in the judgment of the Chief of 
Engineers, is the appropriate estimate of the 
sediment budget for the next 50 years. 

> That the uncertainty that clearly is present is 
different than that encountered in other Civil 
Works projects. The Corps has less experience 
and less data on which to base decisions than 
typically is the case. And while Corps 
estimates of the total sediment budget have 
decreased from 1 BCY in 1982 to the present 550 
MCY estimate, the amount of sand that must be 
managed has in fact gone up — notwithstanding 
that actual measured sediment delivery, either 
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to the Toutle or Cowlitz River, as seen in 
Table II-l on page II-2, has declined since 
1982. 

> That the sources of sediment are (1) erosion of 
materials deposited by volcanic activity since 
1980, and (2) sediment material to be made 
available for erosion as a result of volcanic 
activity yet to occur. 

> That 115 MCY, that is, 21 percent of the 550 
MCY estimated sediment budget, is derived from 
Corps models of sediment erosion and transport 
of materials deposited since 1980. 

> That not less than 65 percent, and perhaps as 
much as 79 percent, of the estimated sediment 
budget is derived from adjustments made for 
analytical uncertainty and unpredictable future 
volcanic activity. 

> That if the sediment budget proves to be less 
than 65 percent of the 550 MCY estimated 
sediment budget, the NED Plan is dredging. 

This information and the analysis of alternatives 
suggest, as the Chief of Engineers points out, that 
either an SRS as recommended in May or dredging could 
be deemed acceptable in terms of affording a reason- 
able solution to the flood problem. In fact, these 
alternatives, as shown in Table VI-1 on page VI-4, 
have been designed to provide identical outputs; that 
is, the levels of flood protection available at the 
beginning of each water year are identical. However, 
with the dredging alternative, temporarily reduced 
levels of flood protection might be realized if during 
a water year an extremely low probability storm or 
mudflow event occurs. Should such an event occur, 
levels of protection would be restored by accelerated 
dredging. 

I recognize that decision makers possessed of 
objectives, concerns, and premises different from my 
own — may reach a different conclusion as to whether 
the SRS or dredging is the better plan. In this 
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connection, Table VI-4 on pages VI-9 and VI-10 of the 
Decision Document summarizes, in systematic fashion, 
the implications of differing beliefs about the 
sediment budget and other factors that affect the 
decision on the best permanent solution to the flood 
problem. 

The April 3, 1985, report of the Chief of 
Engineers and accompanying supplement on Mount St, 
Helens Sediment Control contained a criterion for 
deciding under what conditions the Secretary of the 
Army could select an alternative to the single stage 
Sediment Retention Structure: 

. . . The Secretary of the Army may select and 
implement a staged sediment retention structure 
at the confluence of the Toutle and Green Rivers, 
or dredging alternative on the Toutle, Cowlitz, 
and Columbia Rivers if he determines that con- 
tinuing monitoring of sedimentation and further 
analysis of benefits and costs provide compelling 
and convincing new evidence to justify selection 
of a staged retention structure or dredging 
alternative. 

While the analysis contained in the Decision Document 
raises uncertainties about what ultimately may be the 
better solution, it is clear, in my judgment, that the 
Decision Document does not provide compelling and 
convincing new evidence to choose other than the SRS 
at this time. Further, Congress already has made 
known its preference for an SRS by authorizing its 
construction in Public Law 99-88, the Supplemental 
Appropriations Act, 1985. Therefore, I concur in the 
recommendation of the Chief of Engineers that the 
single stage Sediment Retention Structure be 
implemented . 

The recommendation for implementation of the SRS, 
together with the analysis set forth in the Mount St. 
Helens Decision Document, clarifies the basis for 
final engineering and design and for budgetary deci- 
sions. As is true with other potential new construc- 
tion starts nationwide, local cooperation agreements 
and consideration of Federal budgetary priorities will 
be essential to scheduling of implementation of the 
long-term solution. The Corps currently estimates 
that, during the first four years of construction of 
the SRS, the total cost of the retention structure 
will be $78 million, down considerably from the $136 
million estimate contained in the Feasibility Report. 



Sincerely, 




Robert K. Dawson 
Acting Assistant Secretary of the Army 
(Civil Works) 

Enclosure 
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MBMOBANDUM TO TIIK ASSISTANT SK( KKTAin OF THK 
ARMY (CIVIL WORKS) 




DEPARTMENT OF THE ARMY 
orncc or the cmicf or cncinccrs 

WASHINGTON. D C 20314-1000 



RtFLV TO 
ATTKNTION or 



MEMORANDUM FOR THE ASSISTANT SECRETARY OF THE ARMY 
(CIVIL WORKS) 

SUBJECT: Mount St. Helens Sediment Control Decision 
Document - ACTION MEMORANDUM 



Attached is the Mount St. Helens Sediment Control Decision 
Document and the findings, conclusions, and recommendations of 
the District and Division Engineers. 

Since the eruption of Mount St. Helens in 1980, the Corps 
of Engineers has been very active in recovery operations and 
the planning and implementation of permanent solutions to the 
problems caused by the eruption. The Portland District has 
been the office that has had the responsibility to plan, design 
and implement these solutions. It has not had to work alone, 
however, as the North Pacific Division office, the Office of 
the Chief of Engineers, and your staff have been actively 
involved. The resulting document is the result of the best 
professional analysis and judgment at all levels throughout 
the Corps . 

We recognize that the establishment of the sediment budget 
is one of the key factors in making a decision on the best per- 
manent solution to the flooding problems associated with the 
sediment resulting from the eruption of Mount St. Helens. The 
Sediment Control Decision Document presents a sediment budget 
with a total volume of 550 million cubic yards (MCY) as the 
most likely budget. The document recognizes that, because of 
the budget's dependence upon the forecast of natural phenomena, 
the budget has inherent uncertainties. Among these are the 
problems associated with dealing with an active volcano. Our 
experience with the erratic behavior and the associated sedimen- 
tation problems of an active volcano is limited although we 
have augmented our knowledge by calling upon experts from the 
U.S. Geologic Survey, academia, and Japan. I have carefully 
considered the factors that influence the budget and have 
discussed it at length with my technical staff and agree with 
the experts both within and outside of the Corps who feel that 
the 550 MCY budget is the appropriate estimate upon which to 
base a decision. Yet, I acknowledge that there is clearly 
uncertainty present. 
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Recognizing thai the sediment budget is the key element 
in the selection of an appropriate solution, we must not be 
lulled into complacency by the fallacy of a smooth average 
curve. The sediment budget is depicted by a smooth, exponen- 
tially decreasing curve and all the economic analyses are based 
upon that curve. In reality, the actual sediment curve will 
consist of peaks and valleys, which over time are expected to 
yield 550 MCY. The solution must be capable of safely and 
efficiently dealing with the peaks to avoid serious flooding. 

I have reviewed the alternatives presented; dredging, 
and single and staged sediment retention structures (SRS), and 
believe that they have been evaluated fairly and equally. In 
considering these plans, I believe that the following factors 
are the most important in reaching a decision on the best plan 
to implement. 

1. In comparison to the Feasibility Report, we now have 
more and better data to describe the magnitude of the problem, 
flooding In the Toutle and Cowlitz valleys, and more detailed 
analyses of the alternatives' ability to solve It. 

2. All of the alternatives provide a reasonable reduc- 
tion in flood damages; however, the SRS plans can better 
accommodate the uncertainties in the sediment budget and 
respond to the peaks in sediment delivery. In this regard, 
the SRS's are more pre active rather than reactive to changes 
in the sediment budget and have greater flexibility to handle 
future events. Dredging's mobilization requirements and 
capacity to move a large amount of sediment in a short period 
of time preclude this alternative from being responsive to 
successive events. 

3. The social, economic, and environmental impacts In the 
Toutle and Cowlitz valleys and in the State of Washington are 
less for the SRS's than for dredging. The disposal problems 
associated with the 550 MCY budget are significant. We esti- 
mate that the dredging alternative would require approximately 
124 MCY more disposal than the SRS alternative. 

4. The sensitivity analysis shows the SRS's to be able 
to deal with a wider range of sediment budgets than can the 
dredging alternative. Even if the budget drops below the 
transition point you have not lost a great deal because the 
outyear dredging component of the SRS plan can be reduced, 
postponed, or deleted. In the meantime, the SRS continues 
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to provide the advantages I have pointed out above. In terms 
of cumulative budgetary outlays, the SRS is more costly for the 
first five years, but dredging then becomes more expensive for 
the remainder of the project life. 

5. Additionally, I note that the SRS is currently 
supported by the state and local governments and Federal 
agencies while dredging is not. 

The Comprehensive Plan and the Feasibility Report both 
concluded that an SRS was the best alternative to provide a 
permanent solution to the flooding problems resulting from 
the sedimentation from Mount St. Helens. The analyses recently 
completed under CPfcE and documented in the Decision Document 
also reached the same conclusion. My staff and I have given 
careful consideration to the information provided in the 
document and to the discussions conducted with your staff. 
Therefore, I concur with the recommendations of the District 
and Division Engineers in recommending the NED plan consisting 
of a levee fix at Kelso, a single stage SRS at the Green River 
site with a spillway elevation of 125 feet, and initial and 
outyear dredging in the Toutle and Cowlitz Rivers. I also 
recommend that you concur in the selection of the NED plan 
and that the Corps proceed with its implementation. 

The recommendations contained herein reflect information 
available at this time and current Departmental policies 
governing formulation of individual projects. They do not 
reflect program and budgeting priorities inherent in the 
formulation of a national Civil Works construction program nor 
the perspective of higher review levels within the Executive 
Branch. Consequently, the recommendations may be modified 
before they are transmitted to the Congress as proposals for 
authorization and/ or implementation. 




E /R. ^HEI B ER G fft 
Lieutenant General, USA 
Chief of Engineers 



Enclosure 
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DA, North Pacific Division, Corps of Engineers 

P. 0. Box 2870, Portland, OR 97208-2870 8 October 1985 



TO: CDR, USACE (DAEN-CWZ-A) , 20 MASS AVE NW, WASH DC 20314-1000 

1. I have reviewed the Portland District Commander's report 
evaluating alternative solutions for reducing the flood threat to 
communities along the Cowlitz River. I find the report presents 
a professional and comprehensive analysis of the complex problems 
associated with predicting sediment movement and flooding 
potential in a river basin devastated by an active volcano. 
Portland District incorporated the advice and guidance of 
recognized experts both inside and outside the Government. It is 
my opinion that the predicted sediment yields displayed in 
Chapter 2 and Appendix A represent the most reliable sediment 
forecast and problem statement that the engineering community can 
develop at this time. 

2. In evaluating the Portland District report I first considered 
both the uncertainty of predicting sediment movement and the 
consequences of either underestimating or overstating the 
problem. During this evaluation I found that a part of the 
sediment budget is based on significant sediment yields from 
volcanic induced mudflows. It is my opinion that lesser but 
still significant sediment yields from the area above Coldwater 
and Castle Creeks would result from normal hydrologic processes 
regardless of volcanic activity. Thus, I find the flood threat 
to the communities of Longview, Kelso, Lexington, and Castle 
Rock, Washington to be real even during periods of reduced 
volcanic activity. Further, I recognize that solutions were 
formulated on average annual hydrologic and volcanic yields. In 
reality, yields during individual years will vary greatly above 
or below the average annual yield. Thus, although the 
alternative solutions appear to provide equal protection from 
the effects of sediment transport, they in fact, offer differing 
reactions to major hydrologic or volcanically induced events. It 
is my view that, because of the potential for extreme hydrologic 
events, multiple storm sequences, and/or volcanic actions, the 
plan including a sediment retention structure affords the highest 
degree of protection against flooding. Secondly, I considered 
the economic analysis, the views of local interests, and 
environmental impacts of the alternatives. In view of the above, 
I conclude that the plan identified as the NED plan provides the 
best solution to this complex problem. 

3. The potential for disrupting commercial navigation on the 
Columbia River is another matter for concern. The District 
analysis predicts no navigation disruption from Mount St. Helens 
sediments unless major storms occur. Although this analysis is 
appropriate for the Decision Document, I believe navigation 
disruption could occur if major amounts of sediment are 
transported to the Columbia River when its flushing actions are 
reduced during a low flow period. Such disruption would be of 
short duration since adequate authority and procedures are in 
place to alleviate any disruptions. 

4 - In conclusion, I have carefully reviewed the data, analysis, 
and conclusions presented in this report. I concur in the 
Portland District Commander's recommendation to proceed with 
implementation of a sediment retention structure, with a 125 foot 
spillway height, on the North Fork Toutle River, with associated 



downstream dredging, and improvements to the levee at Kelso, 
Washington . 
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DECISION DOCUMENT OF TIIK DISTRICT FNCINEKR 



ERRATA 

MOUNT ST. HELENS DECISION DOCUMENT 

Please note that the total estimated Real Estate Costs for the 125-foot spillway SRS 
is $9.8 million as shown int Table 111-6. The $12.2 million figure shown in Tables IV- 1 ^ 
B-9 and B-1 1 is incorrect. 
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SYLLABUS 



Thin report analyzes nanagement strategies for dealing with Mount St. Helens- 
related sedimentation and resultant flooding In the Tout le/Covl Its/Columbia 
river system. Measures considered Include a single sediment retention 
structure constructed in one stage (SRS) or multiple stages (MSRS), dredging, 
and levee raises at lover Cowlitz River Valley communities. 

The recommended plan Is a combination of a SRS (125-foot spillway) at the 
Green River site on the North Fork Toutle River, minimal levee Improvements at 
Kelso, Washington, and dredging downstream from the SRS during its 
construction and In later years of the project when the reservoir has filled 
and sediment begins to pass over the spillway. 

This is the National Economic Development (NED) plan, representing the program 
which will produce the greatest net economic benefits among those considered. 
In general, Its social and physical environmental effects are considerably 
lower than any management strategy which depends principally on dredging. 
While requiring mitigation for fish runs into the upper North Fork Toutle 
River, this plan Improves water quality and reduces environmental Impacts 
everywhere downstream from its location. Because much of the sediment will be 
retained behind the structure, this program will avoid substantial downstream 
disposal site mitigation. 

Of those sites feasible, the Green River site provides the best geologic and 
farthest upstream location for the earth embankment structure and sediment 
impoundment area. The structure alone will provide sufficient sediment 
•torage to achieve 167-, 11-, 167-, and 118-year permanent safe flood 
protection (PSP) at Longview, Kelso, Lexington, and Castle Rock, respectively, 
over the 50-year project life. The PSP becomes 167-, 1A3-, 167-, and 
118-years at the four communities with levee improvements. The SRS also 
provides storage for the sediment from a 100-year frequency storm. If 
•onitoring programs suggest more capacity is needed in the reservoir for 
either rare events (floods or mudflows) or unexpectedly high erosion from the 
avalanche, it is possible, at additional cost, to raise the spillway and/or 
c *est of the structure when needed. 
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This program will cost $231.1 million In 1985 dollars. Construction of the 
SRS, fish bypass, and leveea accounts for $65.7 million of those costs. 
Initial dredging accounts for another $25.4 million snd real estate and 
relocations are $18 million. Other costs, including O&M, monitoring, and 
outyear dredging total $122 million. 

The SRS/levee improvement /dredging strategy recommended is the beat 
alternative when economic, environmental, and engineering considerations are 
weighed. Preliminary analyses Indicate that future raises of the SRS spillway 
are alight ly more economical than outyear dredging along the Cowlitz River. 
This recommended plan provides more flexibility and safety in managing the 
unique sedimentation and flooding problem preaented by the Mount St. Helena 
eruption than a dredging only or dredging and minimal levee ralae strategy. 
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CHAPTER I - INTRODUCTION 



BACKGROUND 

History of Flooding 

The 18 May 1980 eruption of Mount St. Helens deposited a debris avalanche of 
over 3.8 billion cubic yards (bey) of silt, sand, gravels, and trees in the 
upper 17 miles of the North Fork Toutle River Valley. Another 50-60 million 
cubic yards (mcy) of material were deposited In the upper portion of the South 
Fork Toutle River Valley. The eruption devastated approximately 150 square 
miles of prime evergreen forests, mountain lakes, and the wildlife in that 
area. Mudflows, triggered by the eruption, carried large volumes of sediment 
from the debris avalanche into the Tout le/Cowlitz /Columbia river system. 
Widespread flooding along the Toutle and Cowlitz Rivers and blockage of the 
Columbia River navigation channel resulted. The hydrologlc cycle of rainfall, 
runoff, infiltration, transpiration, evaporation, sublimation, and 
condensation was drastically altered. 

Since 1980, large quantities of sediment have eroded from the avalanche and 
been transported by the river system. A substantial portion of that material 
has been deposited in the Cowlitz River, reducing its channel capacity and 
increasing potential flood heights. The large volume of sediment transported 
to the Columbia River after the initial eruption Interrupted navigation on 
that waterway. The Corps of Engineers, Portland District, responded to the 
threat of flooding along the Cowlitz River and Interruption of navigation on 
the Columbia River by implementing emergency measures along the three rivers 
Impacted by the eruption and by studying future actions. These measures were 
designed to reduce the threat of flooding by retaining the sediment in the 
Toutle River basin, enlarging the clogged Cowlitz River channel, raising 
existing and constructing permanent new levees in urbanized areas along the 
Cowlitz River, and eliminating the threat to navigation by dredging in the 
Columbia River to restore the 40-foot deep by 600-foot wide navigation 
channel. Since 1980, the Corps of Engineers has spent over $375 million for 
emergency actions (see Table 1-1) and will continue responding to any 
emergency threatening life and property. 
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TABLE 1-1 

MOUNT ST. HELENS EXPENDITURE SUMMARY 

($000) 



Appropriation/ 



Fiscal Year 



Activity 


1980 


1981 


1982 


1983 


1984 


1985 


TOTAL 


Flood Control 
















Coastal Emerg. 
















Dredging 


39,056 


102,826 


1,564 


3,338 


11 


34 


146,829 


Structures 


9,276 


65,315 


6,303 


2,870 


83 


1,228 


85,075 


Spirit Lake 


0 


0 


1,283 


6,609 


7,891 


10,957 


26,740 


Monitoring 


0 


0 


1,700 


937 


58 


2 


2,697 


E&D, Sal 


2,368 


7,145 


1,433 


1,733 


1,498 


1,193 


15,370 


TOTAL 


50,700 


175,286 


12,283 


15,487 


9,541 


13,414 


276,711 


Operations a Maintenance 














TOTAL 


20,300 


21,900 


7,900 


7,700 


7,187 


7,325 


72,312 



General Investigations 

Sediment Control 
Permanent Solution 



TOTAL 0 

Construction General 

100 Year Temporary 

Flood Protection 

(PL 98-63) 0 

Spirit Lake 0 

Sed. Control Perm. 



Sol. 
TOTAL 
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2,616 1,780 5,855 10,288 



6,302 18,253 6,600 31,155 

1,255 14 0 1,269 

0 0 0 0 

7,557 18,267 6,600 32,424 



GRAND TOTAL $71,000 $197,186 $20,220 $33,360 $36,775 $33,194 $391,735 
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AUTHORITY AND PURPOSE 



On 18 May 1982, President Reagan (through a Memorandum to the Secretary of 
Defense) requested that the Corps of Engineers prepare a report addressing 
alternative strategies for handling the projected movement of sediment. The 
strategies were to minimize the continuing problems of flood hazards and 
potential disruptions to navigation based upon engineering feasibility, 
economic merit and environmental sensitivity. 

The report, "A Comprehensive Plan for Responding to the Long-term Threat 
Created by the Eruption of Mount St. Helens, Washington," was forwarded to the 
President in November 1983. The plan evaluated five alternative strategies 
for sediment control and analyzed six alternative outlets for stabilizing the 
level of Spirit Lake. In transmitting the Comprehensive Plan report, the 
Assistant Secretary of the Army for Civil Works (ASAICW]) recommended finding 
a permanent solution to the sediment problem that could be forwarded for 
Congressional authorization and funding. In response to ASA(CW) direction, a 
Feasibility Report containing an Environmental Impact Statement was prepared 
and transmitted for further action in December 1984. The final Chief of 
Engineer's report, dated April 3, 1985, was reviewed by ASA(CW) and forwarded 
to the Office of Management and Budget on May 10, 1985, for review. Key 
elements of that report are: Analysis of the Sedimentation Problem, 
Evaluation of Structural Alternatives, Identification of the National Economic 
Development (NED) Plan, and a Cost-Sharing Formula. A summary of that 
information appears later in this document. Since preparation of the 
Feaaibility Report, studies have been Initiated under Continued Planning and 
Engineering (CP&E) authority as requested by ASA(CW). 

The purpose of this document is to recommend a program of action by analysis 
and optimization of four sets of measures: a Single Retention Structure 
(SRS), a Staged Single Retention Structure (MSRS), dredging, and levee 
raises. With the exception of levee raise options, these measures will be 
evaluated alone and in appropriate combinations to identify the most effective 
program. i n tne dy natt i. c Toutle/Cowlltz river system, unmanaged sedimentation 
can constantly raise water surface levels; consequently, protection from a 
given levee measure without sediment control would continually diminish. 



Levees are most effective when combined with a retention structure or dredging 
program to maintain channel geometry. Therefore, levees were not considered 
singly. 

STUDY AREA 

The study area encompasses 1,200 square miles (sq. ml.) In southwest 
Washington, reaching north from the Columbia River to the headwaters of the 
Toutle River at Mount St. Helens. A vicinity map and a more detailed map of 
the study area are shown In Figures l—l and 1-2, reapect lvely . 




FIGURE 1-1. VICINITY MAP 
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The Columbia River flows east to west through a broad trough between the 
Cascade and Coast mountain ranges. It provides the navigation channel for 
vessels enroute from the Pacific Ocean to the deep-draft Porta of Vancouver, 
Washington, and Portland, Oregon. The reach of primary Interest lies between 
river miles (RM) 60 and 72. Lands along both shores, Oregon on the south, 
Washington on the north, consist of a narrow valley bottom adjacent to low 
hills. Several small, low-lying islands are located in this reach of the 
river. 

The Cowlitz River and Its principal tributary, the Toutle, are typical of 
rivers draining the west slopes of the Cascade Range. The terrain is 
mountainous and, except for clearcuts and areaa devastated by the 1980 
eruption, heavily forested. 

The Cowlitz River drains an area of 2,480 sq. mi., including the Toutle River 
drainage area. Below its confluence with the Toutle, the lower 20 miles of 
the Cowlitz passes by the towns of Castle Rock, Lexington, Kelso, and 
Longvlew, Washington, before entering the Columbia River at RM 67.8. 

The major tributaries of the Toutle River drain 432 sq . mi. The South Pork 
Toutle drains 129 sq. mi. and the North Fork Toutle, 303 sq. mi., including 
131 sq. mi. from the Green River. In addition, the lower Toutle drains 80 
sq. mi. for a total drainage area of 512 sq. ml. The North and South Fork 
Toutle Rivers have their headwaters on the slopes of Mount St. Helens and 
carry runoff and sediment westward to the Cowlitz River. The North Fork 
Toutle River Basin includes three major lakes, South Castle, Coldwater, and 
Spirit. 

The area affected by potential flooding varies from bottom land along the 
Cowlitz to uplands at the base of the mountains of the Cascade Range. 
Industrial riverfront and urbanized property lie adjacent to both the Columbia 
River and the downstream reaches of the Cowlitz River. Further up the 
Cowlitz, adjacent property is less populated, changing from urban to 
agricultural land use. The upper portion of the Toutle River Basin, except 
the volcanic and mudflow areas, is managed forestland. 
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PAST PLANNING ACTIVITIES 



The Comprehensive Plan (1983) contained the flrat In-depth analysis by the 
Corps of Engineers of the flooding and sedimentation problems resulting from 
the eruption of Mount St. Helens. A sediment budget and a deposition analysis 
were developed as a base for quantifying the size and duration of potential 
flooding and navigation blockage. A total of 1 billion cubic yards (bey) was 
estimated to erode In the 50-year study period. From an initial 13 potential 
measures, some of which were expansions of those used during emergency 
operstlons, five alternatlvea were proposed to permanently solve the 
sedimentation problem. They were: 

1. Limited permanent evacuation 

2. Sediment stabilization basins 

3. Multiple retention structures with dredging 

4. Multiple retention structures without dredging 

5. Single retention structure 

In addition, six alternatives were suggested to prevent a potential breach of 
Spirit Lake: 

1. Permanent pumping 

2. Open channel 

3. Buried conduit 

4. Tunnel (east) to Smith Creek 

5. Tunnel (west) to N. Pork Toutle 

6. Tunnel (west) to S. Coldwater Creek 

Because a breach of Spirit Lake might have occurred with no action and In a 
▼ery short timeframe, implementing a solution to that problem was 
sccelerated. The South Coldwater Creek Tunnel alternative was selected, and 
conatruction was completed in April 1985. The lake is now stabilized at 
elevation 3440 feet National Geodetic Vertical Datum (NGVD) . This work has 
produced the additional benefit of bypassing the water discharge from Spirit 
Lske around a portion of the highly erodible debris avalanche. 
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An optlalzatlon analysis based on least-cost for equal outputs was performed 
on the five alternatives identified in the Comprehensive Plan for solving the 
sediment problem. A Single Retention Structure (SRS) on the North Pork Toutle 
upstream from the Green River was the most cost-efficient on the basis of the 
then predicted erosion rates and timing and was selected as the NED Plan. A 
subsequent sensitivity analysis confirmed that the SRS remained the most 
cost-effective option, if the sediment budget was greater than approximately 
54 percent of the predicted amount. This finding, as part of the 
Comprehensive Plan, was transmitted to the President In October 1983. 

In a 3 November 1983 Memorandum to the Secretary of the Army, the Assistant 
Secretary of the Army for Civil Works (ASA[CW]) requested that further 
analysis concentrate on one or more SRS structures at the lowest feasible site 
in the basin. He further directed that other stages or structures should be 
planned for construction if snd when needed. The rationale for proceeding 
with the feasibility stage of planning was founded in the unique nature of the 
problem created by the eruption. Consequently, the uncertainty of predicting 
erosion rates with field data from a very short post-eruption period 
necessitated a series of assumptions to predict the sediment budget. It was 
stated by the Assistant Secretary that notwithstanding the Corps 1 best 
estimates of erosion rates, actual stabilization of the Toutle basin by 
natural processes might occur more rapidly than anticipated. Thus, any 
programmed solution should provide flexibility to adjust to actual conditions. 

Although the SRS was cost-effective over a wide range of the sediment budget, 
this did not constitute flexibility, as it requires a large initial cost. If 
the movement of sediment was less or slower than predicted, a smaller second 
stage would allow for significant saving of funds required from the Federal, 
state and local treasuries. 

A feasibility study was initiated to recommend a permanent solution to the 
sedimentation and flooding problems for congressional authorization. The 
sediment budget was revised to indicate erosion of 650 mcy of material from 
the debris avalanche during the 50-year economic project life. A sensitivity 
analysis again concluded that the SRS was the best plan for handling erosion 
from the debris avalanche above 65 percent of the estimated sediment budget. 
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The Acting Assistant Secretary of the Amy, after reviewing the Feasibility 
Report (1984), concluded that the concerns expressed In the 3 November 1983 
memorandum were still valid. As a result, three options, SRS, stsged SRS, and 
dredging, were to be evaluated during Continuing Planning and Engineering. 

The sedimentation problem Is recognized as both dynamic and unique for a 
variety of reasons. No historical data existed because the volcanic eruption 
altered the river systems In the basin. Selection of modeling procedures 
involved both executing various models, as data became available, and 
evaluating their performance. Aa knowledge expanded, the most recent sediment 
budget replaced the previous one. The forecaats used In the Feasibility 
Report superceded those In the Comprehensive Plan and, In turn, the new budget 
and analysis presented In this report will replace that from the Feaalblllty 
Report. Increased field data, modeling capability, and verification of model 
results with observed flood data have improved estimates. However, the lack 
of historical data for such a major change In basin characteristics poses a 
degree of uncertainty in analytically Identifying a preferred plan. 

STUDY SCOPE 

At the direction of ASA(CV), the CP&E studies underway Include analyses of 
three measures: dredging, a SRS, and a MSRS, all to an equal level of 
detail. Levees are also considered as additions to each of the above 
measures. 

This study addresses the permanent solution to potential flooding on the 
Cowlitz. River and possible disruption of navigation on the Columbia River 
caused by sediment buildup. It, therefore, focuses on the remaining problem 
of sediment buildup. This study Includes: 1) updating the sediment budget; 
2) redefining the problem consistent with that update; 3) describing and 
analyzing measures to deal with the redefined problem; 4) comparing the 
environmental effects of the measures; 5) determining a National Economic 
Development (NED) plan; and 6) recommending a solution to the problem. 
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CHAPTER II - SEDIMENT BUDGET AND PROBLEM STATEMENT 



GENERAL CONSIDERATIONS 

The purpose of this chapter Is to provide an update of the sediment hudget and 
revise the problem statement to reflect the updated budget. As this is done, 
comparisons to previous sediment forecasts and associated problem statements 
will be offered. A "base" condition of flood protection for lower Cowlitz 
River communities is authorized In PL 98-63. That base is the "without 
project" condition. A "no-action" scenario is presented as an analytical 
baseline only. The no-action alternative is a basic let-nature-take-its- 
course approach and will result in no expenditure of funds to reduce flood 
threat or damage. The flood damages under a "no-act Ion" and a "base" response 
are described as part of this problem statement. 

THE SEDIMENT BUDGET 

Recent Rainfall Events, Flow Rates, and Measured Deposition 

Basic data for sediment forecasting includes measurements of streamflow, 
erosion, sediment transport, and deposition. Records in the Toutle/Cowlltz/ 
Columbia system relevant to this analysis start In water year (WY) 1981 and 
continue to the present. In that time period, annual precipitation in the 
area has approached the average during years 1981 and 1984, was below normal 
in 1985, and was above normal in 1982 and 1983. The 3 December 1982 storm, 
which produced an estimated 15-20 year North Fork Toutle River discharge of 
16,300 cfs, remains the highest peak discharge observed. A series of storms 
in February 1982 had the largest sediment production. Table II-l depicts 
streamflow and sediment movement in the system from WY 1981 through WY 1985. 
Though annual streamflows have remained near constant since 1982, the 
intensity of winter storms has decreased yearly, resulting in lower sediment 
yields and deposition. 

Process for Establishing the Sediment Budget 

The sediment budget forecasts total sediment yield and deposition over time in 
reaches of the Toutle and Cowlitz Rivers, and in the Columbia below its 
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TABLE II-l 

SEDIMENT MOVEMENT AND STREAMFLOW IN THE TOUTLE /COWLITZ /COLUMBIA 
SYSTEM POR WY 1981 THROUGH 1985 



LOCATION WATER YEARS 

— " 1981 1982 1981 l98T 1985 i l 

Towr Road £/ 
(Toutle RM 6.5) 

Sediment Yield 27 mcy 36 mcy 33 mcy 21 mcy 4 acy 

Streamflow*/ 4/ 1#8 K8 1>7 4/ 

LT-1 Dredging 
(Toutle RM 1.9-3.3) 

Sediment Removed V 0 3 mcy 5 mcy 2 mcy 



Cowlitz River 

Deposition V 10 mcy 5 mcy 3 mcy 0 

Cowl it z River 

Sump Dredging V 3 mcy 4 acy 3 mcy 2 mcy 

Cowlitz River 

Yield to Columbia V 23 mcy 21 mcy 10 mcy */ 

If Partial year, October through February 

2/ Measured suspended sediment tonnage converted to cubic yards based on 
95 lb/ft-*. Sediment yields Include measured suspended sediment plus 
estimated unmeasured load. This multiple is lower than the 110 lb/ft 3 
in-place density prior to erosion because, after transport, the material 
is redeposlted in a loose, poorly-graded condition. 

If in millions of acre-feet. 

4/ In WY 1981 and 1985, there was no gaging station on the Cowlitz River that 
measured suspended sediment. As a result, It is not possible to make an 
estimate of sediment transported to the Columbia River. 



confluence with the Cowlitz. Preparation of the budget began with 
characterization of the volcanic deposits, Including their composition, 
volume, slope stability, and distribution. The budget predicted Initial 
erosion rates on the avalanche, composition of eroded materials, limits of 
stresm channel Incision and widening, and average annual mudflow 
contributions. Erosion quantities were estimated ualng this Information. The 
sediment transportation capabilities and deposltlonal patterns on the Toutle, 
Cowlitz, and Columbia Rivers were then predicted. 

Since estimates were based on the short period of record since 1980 and 
reflected only moderate to low frequency storm events, the Mount St. Helens 
Sediment Advisory Croup (see Appendix A, Exhibits A-l and A-2) was formed to 
review the estimating procedures. The group could concur In the forecaat, 
recommend modifications In the analysis and recalculation, or suggest 
adjustments to outputs based on their professional Judgment. After this 
expert screening, a recommended forecaat was confirmed and used for various 
planning and operations activities. 

The current forecaat went through two rounds of analysis and expert review by 
the sediment advisory group. The first round led to a base estimate of 440 
mcy. In reviewing this estimate, the consultants felt that it was low. 
Their comments were as follows: 

"1. We have carefully reviewed the quantities and over-all results of the 
District's analysis and consider that a degree of conservatism Is 
warranted In the estimate of avalanche yield over 50 years for the 
following reasons: 

a. Even though the monitoring has been at a high quality and 
quantity level, hydrologlc events during the 5 years since the 
eruption have not yielded a good sampling of what can occur In 
the future. 

b. Modeling studies since our last meeting Indicate that much more 
Incision Into the avalanche can occur than was previously 
considered. 

c. The possible sequences of channel dregradatlon, widening and 
migration within the avalanche area are many and are difficult 
to predict. Such changes can greatly Influence the rate by 
which erosion decreases with time. 
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2. As a consequence of this concern, the consultants suggest that the 
50-year sedlaent yield of 440 mcy nay be Increased by 25 to 50 percent. 

3. The primary change Is an Increase in the erosion downstream of 
Coldwater Creek because of the Increased ability to Incise ss 
demonstrated by the model, and availability of material. The suggested 
yield increase depletes a total of only 15 percent of the avalanche 
material In 50 years, including 25 percent of the material In the Elk 
Rock-Co ldwater reach." 

These comments were considered to be legitimate and the base was Increased by 
25 percent to 550 mcy. 

Thus, the 550 mcy forecast starts from the following premises: 

(1) Volcanic and mudflow activity will remain constant at levels observed 
since the 1980 eruption. 

(2) There will be no lake breakouts. 

(3) Mudflows will keep stream channels unstable. 

(4) Large storms will cause major disruptions of the stream channels, cut 
them deeply, and erode freshly exposed svalanche deposits. 

(5) Channel incision will exceed 12 feet. 

(6) Downstream from Coldwater, North Fork Toutle will continue to meander and 
erode all deposits above the existing stream profile. 

(7) Only tributary streams will armor during the project life. 

(8) Natural recovery will not significantly affect erosion. 
(•) Consultants* recommendations are sound. 

( 10 ) The 550 mcy of well-graded material eroded from the debris avalanche 
would deposit as 640 mcy of poorly-graded material. 
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The current recoaaended forecast projects 550 acy of sedlaent yield froa the 
avalanche between 1986 and 2035. This la a decrease of 17 percent froa the 
Feasibility Report. The Initial annual yield Is substantially the saae as In 
the Feasibility Report (see Figure 11-1), but later exhibits lover volumes at 
any given point on the curve. The Comprehensive Plan budget is substantially 
higher and haa heavy yield earlier than the current estlaate. 



However, the 550 acy budget eatlaate refers to ln-place aaterlal prior to 
erosion. There is a significant Increase in volume between a given unit of 
in-place aaterlal prior to erosion and the aaae unit of aaterlal deposited aa 
sedlaent (see Appendix A). Thus, 550 acy of erosion bulks to 640 acy of 
sedlaent. The cobbles and coarser gravels in this sedlaent will stay in the 
Toutle River. Host of the materials reaching the Cowlitz River will be sands, 
silts, and clays. Approximately 110 acy of sand and fine gravels were 
predicted to deposit in the lower 20 miles of the Cowlitz River over the next 
50 years with no action. Moat fine sands and all of the clay and silt will 
enter the Columbia River with its capability to transport substantial volumes 
of sedlaent to the ocean. During the project period, more than 500 acy of 
sedlaent Is anticipated to leave the systea through this sequence without 
substantial deposition in the Columbia River navigation channel. Table 11-2 
shows the aoveaent of sedlaent through the Tout le/Cowl itz/Columbia river 
system with no action. 

The Cowlitz River 

Total sand yielda to the Cowlitz have increased slightly from the Feasibility 
Report projection of 370 mcy to 380 mcy over 50 years, so that current annual 
volumes are now higher than the earlier projected estimates at any given point 
in tiae (see Figure 11-2). Of greater importance Is the pattern of sediment 
deposited in the Cowlitz over tiae. Figure 11-3 shows that while the 
Feasibility Report anticipated a peak sedlaent accumulation of approximately 
80 acy around 2005 and scouring thereafter, the current forecast sees a steady 
accumulation through 2035 to approxlaately 120 acy. Aa forecasts have changed 
froa the Comprehensive Plan, the amount of expected sedimentation in the 
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FIGURE II-li TOTAL EROSION FROM THE AVALANCHE 
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TABLE I 1-2 

NO-ACTION SEDIMENT MOVEMENT OVER 50 YEARS 
(MCY) 

Component Total Sediment Sand & Gravel Silt & Clay 

Avalanche Erosion 550 1 / 



North Pork Toutle Yield 640V 

Toutle River Yield 640 380 260 

Cowl It 7. River Deposition 110 110 0 

Cowlitz River Yield to Columbia R. 530 270 260 



\J 640 mcy refers to the volume of deposition which would result from the 
erosion of 550 mcy of avalanche material (See Appendix A). 



Cowlitz River has Increased and a pattern of et?rly deposition and scour has 
changed to one of continuing deposition. The projected deposition pattern 
along the Cowlitz River would raise the flood elevations at Castle Rock (RM 
17.6) and delay the time at which flood elevations will peak at Longvlew/Kelso 
(RM 5.5). Figures 11-4 and 5 show the comparative water surface elevations of 
the 100-year flood for this and the Feasibility Report projections under a no 
action condition. 

The Columbia River 



Figure II-6 illustrates that the sediment yield to the Columbia River with no 
action over the next 50 years is predicted to be somewhat less in this 
forecast than previous ones, 530 mcy, as compared to 564 mcy in the 
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— — COMPREHENSIVE PLAN 

FEASIBILITY STUDY 

DECISION DOCUMENT ESTIMATE 




1985 1995 2005 2015 2025 2035 



FIGURE I 1-3: CUMULATIVE SEDIMENT DEPOSITION IN THE COWLITZ RIVER 
WITH NO ACTION 
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Comprehensive Plan and 629 mcy In the Feasibility Report. Sand yields with no 
action are less than previous forecasts and follow the same pattern with tine 
ss the total yields (see Figure 11-7). While s small proportion of the sand 
was expected to deposit in the navigation channel of the Columbia previously, 
none is anticipated with the current forecast with average conditions (see 
Figure 11-8). Low probability floods or mudflows, however, may deposit 
material In the channel. 

Basis for the Estimate (E) 

The current sediment yield forecast differs from previous ones In three 
characteristics: (1) lower total erosion over the next 50-years; (2) more 
continuous and greater deposition of sand-sized material in the Cowlitz River 
with consequent increases in flood water surface elevations; and (3) 
expectation of minimal sand deposition in the Columbia River navigation 
channel attributable to erosion from eruption materials. 

Components of the current budget are more refined than in previous forecasts. 
This is primarily due to more data having been gathered over the past five 
years with sediment forecasting specifically in mind. Some data in critical 
categories were simply unavailable for the Comprehensive Plan and scarce for 
the Feasibility Report. Judgment estimates or volumes from other experience 
were used In a number of situations. In summary, the present sediment budget 
is based on more and better data than estimates used in previous reports. 

The eruption and mudflow of Mount St. Helens in May 1980 resulted in s major 
change In the flood peak discharges which occur in the Toutle River Basin. 
Flood peaks from the Toutle increased up to 40 percent following this event. 
Two general factors have led to this increase. First, the devastation of the 
upper watershed which removed all ground cover has led to greater and quicker 
overland flow runoff during heavy rains. Second is the result of deposition 
of finer sediments in the North Fork and South Fork Toutle Rivers. This 
■edlment decreased flow resistance, which changed travel times of flood 
runoff. The more concurrent flood hydrographs among the North Fork, South 
F °rk, and Green Rivers resulted in increased peak flood discharges in the 
lower Toutle. The debris avalanche is as much as 600 feet thick; the erosion 
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channels meandering across It cut as far as 50 feet deep Into the materials. 

There is little chance of enough stabilization under these conditions for 
significant revegetst ion. What plants establish themselves will almost 
certainly be undermined by normal hydrologic processes. Any revegetatlon that 
is occurring Is primarily away from the avalanche. 

Finally, It must be kept in mind that the sediment estimate reflects long-term 
average conditions. Part of that average is accounted for by low probability 
floods and mudflows, events In which substantial volumes of sediment are 
transported. Thus, in a year with a low probability event, sedimentation can 
far exceed the average curves represented in the Illustrations of the budget 
outputs. On the other hand, low flow periods will produce less sediment than 
shown on the average curves. 

FLOOD CONDITIONS 

During the wet season, November through March, rainfall Is typically of light 
to moderate Intensity and continuous over an extended period of time. 
Flood-producing storms occur generally during these months but are not 
uncommon in late fall or early spring. High Intensity stormB are a result of 
a higher than normal pressure gradient between an Aleutian low pressure area 
and a Pacific high pressure area. The resulting strong flow of moist marine 
air into the Pacific Northwest causes heavy precipitation, often in flood- 
producing quantities. These weather systems often occur as part of a series 
of fronts which approach the coast with typically 4 to 7 days between fronts. 
Annual flood-frequency data on the Toutle and possible sedimentation In the 
Cowlitz are shown In Table II-3. 

The U.S. Geological Survey (USGS) recorded 192 flood peaks above the base 
level of 9000 cfs over the 54-year period of record at 'Toutle River near 
Silver Lake' gaging station. Multiple 'large 1 events have also occurred 
during a single water year. Peaks of 43,200 cfs and 25,300 cfs were recorded 
during water year 1978 on 2 December and 13 December, respectively. During 
water year 1982, floods of approximately 35,000 cfs occurred on 24 January and 
20 February. Using partial duration frequency computations, a discharge of 
35,000 cfs could be expected to be equaled or exceeded an average of 20 to 25 
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FIGURE I 1-7: SAND YIELD TO THE COLUMBIA RIVER WITH NO ACTION 
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FIGURE I 1-8: SAND DEPOSITION IN THE COLUMBIA RIVER NAVIGATION CHANNEL 
WITH NO ACTION 
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TABLE I I- 3 

SEDIMENT DELIVERY AND DEPOSITION FROM TOUTLE RIVER STORM EVENTS 
UNDER NO ACTION CONDITION 

Average Toutle River 

Exceedence at Tower Road Sediment Delivery Cowlitz R. 

Interval Probability Peak Discharges to Cowlitz R 2/ Deposition 



(yr) (cfs) (mcy) (mcy) 

2 0.500 25,000 A. 8 1.3 

10 0.100 41,000 10.8 3.0 

50 0.020 56,800 19.0 4.8 

100 0.010 64,000 20.6 5.1 

500 0.002 81,400 38.5 10.1 



times In 100 years. As described, the occurrence of more than one significant 
flood during a single water year should not be considered as unlikely. 

Mud flows 

Three tnudf lows have occurred since the eruption for a total volume of 20 mcy 
of sediment. With so few occurrences, the probability of a flow with a given 
volume of material cannot be determined. However, the observed average rate 
of 5 mcy per year is expected to continue for 50 years. Of that 5 mcy, 2 mcy 
will be associated with the event and 3 mcy will stay on the avalanche and be 
discharged later. Figure A-4 in Appendix A shows mudflow volumes from 
1980-1985. The chances of a mudflow as great as the one with the 18 May 1980 
blast are the same as those of another major explosive eruption. Again, these 
are unknown. 
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PROBLEM STATEMENT 



Background 

The Comprehensive Plan contained a discussion of four potential problem areas 
resulting from the Mount St. Helens eruption and related ash and avalanche 
materials: (1) flood damage in the lover Cowlitz Valley related to erosion 
and deposition of these materials; (2) flood damage associated with lake 
breakouts, principally from Spirit Lake; (3) disruption of highway and rail 
traffic where the Interstate 5 transportation corridor crosses the Toutle 
River; and (4) disruption of navigation in the main channel of the Columbia 
River. The Spirit Lake outlet tunnel and embankments on the smaller lakes 
solved the breakout problem. The Feasibility Report dealt with the remaining 
three concerns. 



Current Sediment Budget 



This sediment budget differs from previous ones in two ways pertinent to the 
problem statement. First, total sediment deposition is anticipated to be 
higher in the Cowlitz River than with any previous forecasts. Second, even 
with no action, deposition of eruption materials in the Columbia River 
navigation channel is expected to be minimal under average annual conditions. 
With low probability hydrologic or mudflow events, significant deposition in 
the channel could occur. Immediate dredging action, apart from the long-term 
programs analyzed here, would be undertaken to clear the navigation channel in 
that eventuality. 

Problem Restatement 

B 7 this new forecast, the essential problem is reduced to one of flooding in 
the Toutle/Cowlitz Basin because of increased sediment deposition. Disruption 
of navigation on the Columbia due to deposition of material from Mount St. 
Helens i 8 not anticipated during the 50-year period from 1986-2035 under 
a *erage hydrologic conditions. The approximately 500 mcy of relatively fine 
■•terials it receives will enter its flow and move downstream. Two problems 
*eaai n to be addressed by this document: (1) flooding in the lower Cowlitz, 
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particularly at Longview, Kelso, Lexington, and Cattle Rock and (2) possible 
land traffic Interruptions In the I- 5 /Burlington Northern Railroad corridor as 
the result of a flood event. Alternative measures to minimize damages 
associated vlth these two problems will be considered and a recommended 
program developed. 



Effects of No Action 



Given no action and realization of the 550 mcy forecast, average annual flood 
damages of $43,411,000 can be expected. In the Feasibility Report, these 
damages were set at $127,504,000. The lover number with this report reflects 
the change In the sediment budget, the change in sediment delivery along the 
Cowlitz River, the change to 1985 dollars, revised safe levee heights at 
Longview and Kelso, and using an interest rate of 8-5/8 percent. In both 
estimates, once a 2-year flood overtops permanent levees, abandonment of the 
area is assumed and no future damages are assessed. Costs of that 
abandonment, e.g., to utilities and Infrastructure, are not Included in thei 
estimates. If these costs were Included, the need for some solution to the 
flooding problem would be further emphasized. Hence, the damage estimates 
here are conservative. 

This abandonment point occurs at Castle Rock in 1987, at the 1-5 and rallroa 
bridges in 1988, at Lexington in 1991, and, finally, at Kelso In 1996. While 
abandonment is not projected at Longview, frequent flooding of commercial, 
Industrial, and residential land proximate to the Cowlitz River could be 
anticipated with no action. 

Effects with the Base Condition 

Definition 

Public Law 98-63 (the Supplemental Appropriations Act of 1983) authorized 
interim measures to protect communities along the Cowlitz River from St. 
Helens' blast-related flood damage. In response, the Corps has adopted s 
minimum level of protection, a base condition, in place of the traditional 
"no-action" alternative for this analysis. The base was established in the 
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Feasibility Report as the level of protection afforded by channel geometry aa 
recorded In November - December 1983. This level was selected because It was: 
(1) documented by surveys, and (2) achievable on a continuing basis. Base 
level protection la that provided by permanent levees, i.e. Permanent Safe 
Protection (PSP). Longviev has 71-year, Kelso has 3-year, Lexington has 
77-year, and Castle Rock has 71-year PSP for a base standard. These figures 
vary from those in the Feasibility Report because they are calculated with the 
HEC-2 model using measurements taken in the Cowlitz River over the past five 
years and revised safe levee heights were used. The HEC-6 model used 
previously proved difficult to verify against field measurements. 

Temporary Emergency Protection (TEP) aa of 1982, with all interim measures 
implemented, including dredging, maintenance of permanent levees, and 
augmentation of temporary levees, was at or better than the 100-year event. 
However, TEP la designed primarily for one-time protection of property. 
Hence, by Corps standards, it cannot be considered as permanent. These 
standards pertain under current Pederal Flood insurance Programs. 



Effects 



With maintenance of the base by dredging, annual damages would be reduced to a 
residual of $16,505,000. The average annual cost for this reduction is put at 
$13,080,000. With only 3-year PSP, it is obvious that the greateat single 
element of these damages, $13,912,000 annually, would be at Kelso. Virtual 
complete inundation would occur at Kelso several times in the 1986 to 2035 
period under thia scenario. Minor pooling in low lying areas behind levees 
and Inundation of unleveed areas by streamflows would characterize flooding in 
other areaa of the Cowlitz Valley. With base condition dredging on Toutle 
Klver, damage of $1 M or more would not be accrued at the transportation 
corridor until a Btorm of 105 year recurrence interval happens. With Cowlitz 
River dred «lng, damage of $1 M or more would result from a 55-year flood. 

I^-Col umbla River 

*th the new forecaats, no navigation disruptions are predicted due to Mount 
Belens sediment unless low-frequency storms occur. Hence damages and 
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costs for dredging in the Columbia no longer contribute to either the no 
action or base conditions. The river is still expected to receive and 
transport over 500 mcy of sediment over the next 50 years. However, sediment 
delivery due to low probability flood events may require dredging to maintain 
authorized navigation channel depths. 

Relationship to Feasibility Report 

Three major distinctions exist between this description of the no-action and 
base conditions and that found in the Feasibility Report. First, minimal 
sediment deposition is forecast in the Columbia River, hence no disruptions t 
navigation are foreseen. Second, the present value of average annual losses 
due to flooding In the Cowlitz Valley is greatly reduced in the no-action 
condition. Third, most damage can be expected to occur at Kelso under this 
forecast, where Longvlew showed the greatest average annual damage 
previously. Longvlew was expected to have $102,100,000 average annual damage 
in the Feasibility Report, compared to Kelso's $6,100,000. The damages are 
now set at $3,500,000 for Longvlew and $20,700,000 for Kelso. The changes in 
these damage estimates will be discussed further in Chapter IV. 

Pre-Eruption and Base Protection Levels 

The pre-emption and base protection levels provided for Longvlew, Kelso, 
Lexington, and Castle Rock are displayed on Table II-4. 
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Pre-Eruptlon 



100-year V 



100-year }j 



TABLE I 1-4 
PROTECTION LEVELS 
(average exceedence Interval, years) 



Base Dredging w/Exlst. Levees V 



71-year 



3-year 




— ttxington 



Less than 
10-year */ 



77-year 



Castle Rock 



Greater than 
100-year */ 



71-year 



If Based on Portland District interim letter report, entitled, Drainage 
District Condition Study on Safe Water Surface Levels , dated May 1978. 
One-hundred-year PSP is the minimum level which existed. Freeboard of 10 
feet (at Longview) and 5 feet (at Kelso) were not incorporated into this 
protection level determination (i.e., the PSP was probably greater). 

2y Inside toe of levee prior to the 1980 eruption was used as the safe height 
for PSP determination. 

3/ Three feet below the crest of Castle Rock levee prior to the 1980 eruption 
was used as the safe levee height and for determination of PSP. 

*/ Based on dredging level authorized by PL 98-63. This has been defined as 
dredging to maintain the channel geometry existing in December 1983. 
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CHAPTER III - DESCRIPTION AND ANALYSIS OF MEASURES 



INTRODUCTION 

The measures under consideration for dealing with the sedimentation and 
resultant flooding problems are reviewed below. Three basic posslbl lit ie 
are presented: (1) dredging to maintain or Increase flood protection; (2) 
building a sediment retention structure in one stage (SRS); and (3) bulldl 
retention structure in multiple stages (MSRS). Raising existing levees Is 
considered as an added Increment to each of the three basic strategies. Is 
the dynamic Toutle/Cowlltz system, levee Improvements provide an adequate 
level of protection for the affected communities only if sediment aggradatl 
in the channel stops. Once the measures are reviewed they will be combined 
into the complete management strategies that comprise the alternative pi 
The alternatives are analyzed on economic and environmental criteria in 
Chapters IV and V. 

DREDGING 

Three dredging alternatives were analyzed: (1) minimal dredging to mainti 
the base condition; (2) an intermediate program which provides protection I 
the 100-year level for all communities except Kelso; (3) the maximum level, 
which provides protection above the 100-year level except at Kelso. 



Anticipatory dredging, through the establishment and maintenance of Sedii 
Stabilization Basins (SSB), is the preferred method for maintaining protecl 
on the Cowlitz River. The SSB slows the velocity of water by overdredging 
a reach to create a sump. Consequently, bed material sediments deposit 
there. The SSB can be allowed to fill or maintain through additional 
dredging. The LT-1 site is an SSB. It has trapped nearly 13.4 mcy of 
sediment between water years 1981-1985 with a small sump and intensive 
maintenance dredging. 

For Toutle River dredging, SSB's will be operated simultaneously at the 
LT-3 and NF-1 sites. These three sites offer approximately 8.5 mcy of 
sediment detention volume at the beginning of the flood season. Depending * 
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FIGURE III-l: DREDGING AND LEVEE LOCATIONS 
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sediment yields, an additional 10.5 mcy can be achieved through maintenance 
dredging for a total of 19 mcy of materials In detention and/or disposal areas 
during a vater year. When the SSB's are dredged to their maximum capacity, 
they can provide protection against the sedimentation of a 100-year flood 
(except at Kelso). 

Base Dredging 

Location 

Base dredging would be carried out at sites on the main stem and North Fork 
Toutle, particularly NF-1 between North Fork river miles (RM) 0 - 5.5, LT-3 
between Toutle RM 10.4 - 13.9, and LT-1 between Toutle RM 1.9 - 3.3, until the 
year 2000 (see Figure III-l for locations). At that time, cost-effective 
Toutle Basin disposal sites would be filled and dredging would shift to the 
Cowlitz River. It would continue there through 2035, with 80 percent of the 
material being removed from Cowlitz RM 10 - 20, 13 percent from RM 5 - 10, and 
7 percent from RM 0 - 5. During that time, 92 mcy of sediment would be taken 
from the Toutle River and 42 mcy from the Cowlitz, If the 550 mcy budget Is 
realized. 

Levels of Protection 

While dredging proceeds In the Toutle River sites, Longview has PSP against a 
71-year, Kelso a 3-year, Lexington a 77-year, and Castle Rock, a 71-year 
flood. In 2001, when dredging moves to the Cowlitz River, these levels are 
changed to 71-, 3-, 59-, and 20-year protection, respectively. Toutle River 
dredging results In lower flood elevations along the Cowlitz River. Lower 
flood levels are due to the trapping of storm sediment In the Toutle, thereby 
preventing deposition in the Cowlitz River prior to the flood peak discharge. 
The amount of reduction varies with the storm size and location along the 
Cowlitz River. The PSP at Castle Rock is greatly decreased because most 
deposition during a storm occurs In this area. 
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Real Estate Requirements 



Approximately 70 different disposal sites would be required with the base 
option. Total area of these sites is around 4,400 acres. These sites are 
adjacent or proximate to the dredging locations in the Toutle and Cowlitz 
Rivers. 

Environmental Effects and Mitigation 



Adverse environmental effects of this option include turbidity in the lower 
Cowlitz and Toutle River when dredging is proceeding there, mounding of 
dredged materials to heights of as much as 70 feet, and instability of the 
material mounds. Programs of mitigation, particularly ones for establishing 
vegetation on the mounds, are appropriate. 

Cost Estimates for Rase Dredging 



Assuming dredging was initiated on the Toutle and later shifted to the Cowlitz 

River, the total cost of this base alternative would be $346,640,000 in 1985 

dollars. Over the fifty year life of the project, this averages to 

$13,080,000 annually. A detailed breakdown of costs is presented in Table 
III-l. 
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TABLE III-l 
ESTIMATED COSTS FOR BASE DREDGING 
(S M of 1985 dollars) 



Locat ion 


Dredging 
Quantity 
mcy 


Dredging, 
Real Estate l l 
a nitigation 


Rehab, of 
/ Disposal bices 


Bank 

rTOt • 


Mon . 


lotai 


NF-1 


53.00 


115.90 


3.00 


3.14 


7.90 


129.94 


LT-3 


27.00 


53.70 


0.71 


3.40 


3.40 


61.21 


LT-1 


12.20 


23.80 


0.68 


2.80 


4.50 


31.78 


RM 10-20 


33.20 


63.50 


3.04 


0.00 


17.50 


84.04 


RM 0-10 


9.10 


19. AO 


2.77 


0.00 


17.50 


39.67 


TOTALS 


134.50 


276.30 


10.20 


9.34 


50.80 


346.64 



1/ Total Real Estate Cost - 9.24 
21 Total Mitigation Cost - 22.67 

AVERAGE ANNUAL COSTS: 13.08 



Intermediate and Maximum Dredging 

Changes In costs and protection levels with Intermediate and maximum dredging 
are detailed In summary tables II 1-2 and II 1-3, respectively. 

Summary on Dredging Measures 



To summarize, base dredging has the lowest total and average annual costs, 
$346,640,000 and $13,080,000, of the dredging measures (see Table III-3). 



Measure 
Base 

Intermediate 
Maximum 



Initial 
276.29 
403.78 
593.43 



TABLE I I I- 2 
COSTS OP DREDGING MEASURES 
($ M of 1985 dollars) 



0 & M 

10.20 
12.20 
15.40 



Other Total 

60.15 346.64 

60.15 476.13 

60.15 668.98 



Avg. 

Annual 

13.08 

16.50 

22.08 
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The amount of protection Increases as costs do; the maximum dredging provides 
the greatest protection (see Table III-3). 



TABLE II I- 3 
LEVELS OF PROTECTION (PSP) WITH DREDGING 
(average exceedence Intervals) 



With Toutle R. Dredging With Cowlitz R. Dredging 



Measure 


LG 


KL 


LX 


CR 


LG 


KL 


LX 


CR 


Base 


71 


3 


77 


71 


71 


3 


59 


20 


Intermediate 


167 


11 


167 


118 


149 


10 


143 


63 


Maximum 


303 


56 


313 


200 


270 


50 


263 


117 



LEGEND: 

LG - Longvlew LX - Lexington 

KL - Kelso CR - Castle Rock 



SINGLE RETENTION STRUCTURE IN ONE STAGE (SRS) DESIGNED TO 550 MCT BUDGET 

Five variants of the SRS were considered. Roller compacted concrete and 
embankment were considered as construction for these variants. Spillway 
descriptions presented here are applicable in either case. Costs pertain to 
the construction method specified. 

Location 

Any selected SRS or MSRS will be located at the "Green River" site on the 
North Fork Toutle River, 2 miles upstream from its confluence with the Green 
*iver (see Figure III-2). 

Heights 

^ spillway heights considered in this study are 50, 100, 125, 150, and 200 
fee t. these correspond to elevations 865, 915, 940, 965, and 1,015 feet NGVD. 
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FIGURE III-2: GREEN RIVER SITE 



Retention Capabilities 



The sediment retention characteristics of the SRS change as sediment fills tht 
available storage. Variations in streaaf low will cause infinite changes in 
trap efficiency, but there will be three general phases of sediment 
retention as shown on Figure III-3. The first will be as the deposltlonal 
surface rises toward the spillway crest. During this phase, all sediment 
sizes will be trapped in the reservoir area. The second phase begins when 
deposition reaches the spillway crest and lasts until the slope of the 
deposltlonal surface is approximately one-quarter of the original stream slope 
(S/4). Only sand and gravel are expected to deposit during this second 
phase. Some sand transport through the SRS can be expected during this ti«*« 
The final phase is the deposition of gravel and coarse sand, until the 
deposltlonal slope is about one-half the original stream slope (S/2). 
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FIGURE III-3: SEDIMENT RETENTION PHASES 

Table III-4 reports the sediment retention capabilities of structures with the 
various spillway heights. Table III-5 shows the movement of sediment through 
the Toutle/Cowlltz/Columbla River System with the 125 foot SRS and downstream 
Cowlitz dredging. The no-action sediment movement Is shown in Table II-l, p. 
II-2. 

Impoundment Areas 

The area required for the impoundments of various options is shown in Table 
ni-5. the h elgnt of the 9 pin wa y increases the area of the impoundment 
expands . 
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TABLE III-4 

SEDIMENT RETENTION CAPABILITIES OF SRS'S WITH SELECTED SPILLWAY 

HEIGHTS 



Storage Available 
Spillway Height Elevation S S/4 */ s / 2 

(ft) (ft NGVD) (acy) 



50 


865 


5 


19 


32 


100 


915 


25 


114 


161 


125 


940 


45 


190 


258 


150 


965 


79 


276 


435 


200 


1015 


194 


472 


760 



\J Storage to spillway crest above existing ground. 

2/ Infill slope where only very coarse sands, gravels, and cobbles are 

retained. 
3/ Maximum theoretical storage. 



Spillway 
Height 
(ft) 



TABLE I I I- 5 

SPILLWAY HEIGHTS AND SEDIMENT IMPOUNDMENT AREA 
(acres) 



Area 9 
Spillway 

Crest 
(acres) 



Area? 

S/4 1/ 



(acres) 



Area? 

S/2 
(acres) 



2/ 



50 
100 
125 
150 
200 



150 
510 
915 
1325 
2100 



540 
1500 
2050 
2550 
3500 



860 
2510 
3200 
3825 
4950 



1/ Point at which only coarse sands, gravels, and cobbles are retained. 
2/ Maxitaura storage at one-half the existing ground slope. 



it 1 



Levels of Protection 



In the Initial year of operation, all SRS options provide PSP for a 100-year 
event at Longvlew, a 4-year event at Kelso, a 91-year event at Lexington, and 
a 71-year event at Castle Rock. As the SRS structures fill to S/4 and then 
S/2, sand will be transported through the SRS and, depending on the SRS size, 
new sedimentation could occur downstream and protection will drop. In that 
event, the level of protection provided by a SRS may eventually deteriorate 
below that provided by base dredging without additional dredging. 

A SRS would reduce or prevent storm sediment deposition in the Cowlitz River 
prior to a flood peak. The structure will have varying storm sediment 
trapping capabilities until the deposltlonal slope reaches S/2. Below S/4, 
the sediment storage will be permanent. Between S/4 and S/2, storage will 
only be temporary. The length of time this capability exists varies with the 
size of the SRS. The 125-foot SRS would provide at least temporary storm 
sediment deposition through the entire 50 years. 

Mudflow deposition is likely only in the first few years, until sediment 
deposition reaches the spillway crest. After that point, the behavior of 
mudf lows is unknown. 



All options will have spillways designed to pass a peak discharge of 213,000 
cfs, the probable maximum flood, and a design mudflow of 228,000 cfs (75 
»»cy). However, the storage used by materials from a low probability event 
would hasten the time at which slopes of S/4 and S/2 occur. Thus large 
mudflows or storms can be expected to shorten the effective life of all the 
SRS options under average conditions. 

The storage volumes remaining in the 125 foot SRS impoundment area through the 
project life, assuming average infill, are shown on Figure III-4. 

Real Estate Requirements 

**al estate requirements have been established to encompass the structure and 
appurtenant features, construction area, fish facilities, and sediment storage 
•rea of each spillway height studied (see Table III-6). 
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TABLE I I I- 6 
REAL ESTATE REQUIREMENTS 



Spillway 



Total 



Total 



Height 



Project 
(acres) 



Real Estate 



Coats ($M) 



100 



SO 



3,407 
4,607 
5,207 
5,807 



$7.7 
9.1 



125 



9.8 



150 



10.5 



200 



6,407 



11.1 



Environmental Effecta and Mitigation 

Water quality downstream from the project could be seriously Impacted if water 
is allowed to be stored during summer and fall. To alleviate this potential 
problem, the multiple pipe outlets were designed to pass Inflow during the 
warm summer months, minimizing impoundment of the river. After initial 
dredging, dredging would not be required for 14 years. Hence, the mitigation 
associated with it would not be necessary until later project years. The most 
substantial mitigation necessary with an SRS is bypass facilities for 
migrations of anadromous fish. 

Cost Estimates 

The total cost estimates in Table III-7 are broken into three categories: 1) 
Construction; 2) Dredging; and 3) Other. Construction includes the 
construction costs for the SRS and the related monitoring, real estate, 
relocation, and mitigation costs. Dredging includes both initial and outyear 
costs, real estate acquisition costs, and mitigation costs associated with 
dredging. The other category Includes expenditures for rehabilitation of 
other works impacted by the plan and general monitoring. Detailed breakdowns 
are reported in Appendix B. 
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REMAINING SEDIMENT STORAGE BY WATER YEAR 

Q4Q FEET NGVD SEDIMENT RETENTION STRUCTURE 
SAND AND COARSE SEDIMENTS 



300 
375 
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SUSPENDED SEDIMENT YIELDS FOR SELECTED 7-DAY STORM HYDROGRAPHS 
(Millions of Cubic Yards) 



S/2 




Return 
Interval 
2-year 
10-year 
50-year 
100-year 
500-year 



Sediment 
Yield 
4.6 
10.8 
19.0 
20.6 
38.5 



1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 

UATER YEAR 



TABLE I I I- 7 

COSTS OF SRS'S WITH SELECTED SPILLWAY HEIGHTS AND DOWNSTREAM 
DREDGING PROGRAMS 
($ M 1985) 

SRS Average 



Spillway Ht Construction 


Dredging 


Other 


Total 


Annual 


(ft) ($ M) 


($ M) 


($ M) 


($ M) 


($ M) 


EMBANKMENT WITH TOUTLE DREDGING 










50 85.70 


171.81 


60.05 


317.56 


11.89 


100 93.80 


94.28 


51.15 


239.23 


9.45 


125 (940 NGVD) 98.90 


63.64 


43.80 


206.34 


8.62 


150 112.10 


41.78 


30.30 


184.18 


9.09 


200 143.50 


22.08 


4.3 


169.88 


11.62 


EMBANKMENT WITH COWLITZ DREDGING 










50 86.90 


229.60 


63.90 


380.40 


11.79 


100 93.80 


89.13 


50.60 


233.53 


8.76 


125 (940 NGVD) 98.90 


58.32 


44.60 


201.82 


8.15 


150 112.10 


34.77 


30.90 


177.77 


8.70 


200 143.50 


17.36 


4.30 


165.16 


11.25 


CONCRETE GRAVITY WITH TOUTLE DREDGING 








50 80.9 


171.81 


60.05 


312.56 


12.09 


100 99.8 


94.28 


51.15 


245.23 


10.35 


125 (940 NGVD) 109.8 


63.64 


43.80 


217.34 


9.86 


150 123.1 


41.78 


30.30 


195.18 


10.24 


200 165.5 


22.08 


4.30 


199.88 


13.32 


CONCRETE GRAVITY WITH COWLITZ DREDGING 








50 80.9 


229.60 


63.90 


374.40 


11.89 


100 99.8 


88.95 


50.60 


239.35 


9.65 


125 (940 NGVD) 109.9 


59.08 


44.60 


213.58 


9.40 


150 123.1 


34.77 


30.90 


188.77 


9.86 


200 165.5 


17.36 


4.30 


187.16 


12.95 
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In general, the embankment structures are leas expensive than comparable 
roller-compacted concrete ones. The 940 NGVD (125 foot spillway) embankment 
structure shows the lowest average annual cost of $8,150,000. References to 
Toutle dredging mean that Initially dredging will be along Toutle River. When 
cost-effective disposal sites are full there, dredging will be shifted to 
Cowlitz River. References to Cowlitz dredging mean dredging will be along 
Cowlitz River until cost-effective disposal sites are filled, then dredging 
will shift to Toutle River. 

MULTI-STAGED RETENTION STRUCTURE (MSRS) DESIGNED TO THE 550 MCY FORECAST 

Two configurations were considered for a multi-staged single retention 
structure (MSRS): (1) two stages and (2) three stages. These options were 
analyzed in four staging alternatives. Only embankment construction was 
analyzed. As with the SRS, the Green River site Is the proposed location for 
the project. 

Height of Foundation Stage 

The greatest benefits for staging would accrue if only the foundation stage 
was required. Assuming that half of the current estimated budget (E) Is the 
minimum future erosion that might reasonably be expected, the foundation must 
then be capable of retaining 1/2 E for greatest possible effectiveness. The 
100 foot spillway structure (915 NGVD) was the lowest cost configuration with 
that capacity. Hence, that Is the height of the foundstlon stage In the four 
scenarios depicted in Figure III-5. 

Two-Stage Hei ght 

A two-etage structure adds one additional increment of 25 feet to the 
foundation stage. As the stages are executed the spillway raises from 100 
feet. Note that this spillway height of 125 feet was the least cost height 
f or the SRS. 
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FIGURE I I I- 5: MSRS STAGING SCENARIOS 



Three-Stage Height 

A three-stage structure adds two additional increments of 12.5 feet to the 
foundation stage. As the stages are executed, the spillway raises from 100 
feet to 112.5 feet, and, finally 125 feet. Rises past 125 feet would call for 
additional foundation construction and Increase costs of the structure. 

Height Beyond 125 Feet 

Adding stages beyond the 125-foot level were briefly investigated. From 
preliminary investigations, it may be slightly cheaper (in average annual cost 
terms) to add a stage to the 150-foot or 200-foot spillway than to Incur 
outyear dredging costs after the 125-foot SRS fills in. 

Retention Capabilities 

Staging of a MSRS results in the same reservoir retention capabilities for a 
given spillway height as a SRS. Table III-8 reiterates these values for the 
MSRS heights. 
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TABLE III-8 

SEDIMENT RETENTION (LABILITIES WITH STAGING 



Retention at At At 

S pillway Height Spillway Creat S/4 S/2 

(ft) («cy) (mcy) (mcy) 

100 25 1H 161 

112.5 34 129 209 

125 45 190 258 



Rcaervolr Area 

Reaervolr areaa are likewise similar to the SRS. Table III-9 reports thea 
with stages. 



TABLE III-9 
RESERVOIR AREAS OF STAGES 



Spillway 
Height 


Spillway Creat 


Sediment 
Retention 
at S/4 


Sediment 
Retention 
at S/2 


(ft) 


(acres) 


(acres) 


(acres) 


100 


510 


1500 


2510 


112.5 


680 


1800 


2880 


125 


915 


2050 


3200 



Levels of Protection/Low Probability Event Protection 

Staging has no effect on permanent levels of protection, assuming Increments 
•re executed in proper sequence. If retention, after all stages are in place, 

not adequate, downstream dredging will be necessary to maintain 
protection. If low probability events occur while the reservoirs still have 
capacity, substantial protection against these events is afforded. Deposits 
•*y erode later but will be removed from the event discharge. This protection 
If renewed as new stages are constructed. 
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Real Estate Requirements 



Real Eatate requirement a for the SRS alternative have been established to 
encompass the structure and other appurtenant structures, construction area, 
flah facilities, and sediment atorage area. If staging la authorized, final 
real estate acquisition will be determined based on the final stage authorized 
for project purposea. 

Environmental Effects snd Mitigation 

As with the SRS, programs are necessary for migrstlon of fish Into the upper 
Toutle Valley and dredging mitigation In the outyears. 

Cost Estimates 

With staging, four scenarios are possible: (1) construction of the foundation 
atage only, resulting In a 100-foot spillway structure; (2) execution of two 
of the three stages in s three-stage configuration, for a spillway of 112.5 
feet operational in 1996; (3) execution of three of three stages, for a 
125-foot spillway operational in 2003; and (4) building a 125-foot spillway In 
two stages to be operational In 1996 (see Figure III-3). Table 111-10 depicts 
the costs for these MSRS possibilities. These dollar estimates were 
calculated in the same way as for the SRS options. 

The least-cost alternative is a two-stage embankment MSRS with both stages 
executed with dredging in the Cowlitz River first. 

LEVEE IMPROVEMENTS 

Each of the four lower Cowlitz River communities, Longview, Kelso, Lexington, 
and Castle Rock, have existing levees (see Figure III-l, p. III-2) affected by 
levee raise options. Raises could be done at each location, all of them, or 
any combination of them. Three levels of improvement are considered. The 
minimum improvements bring current levees up to Corps' standards and only 
lncreaae height incidental to that action. The second and third options are 
dealgnated "medium" and "high" raises. 




TABLE I I I- 10 
COSTS OP MSRS SCENARIOS 
($ M 1985) 



EMBANKMENT 


WITH TOUTLE 


DREDGING 












Downstream 






Averag 


Scenario 


Structure 


Dredging 


Other 


Total 


Annual 


1 (I) 


99.80 


94.28 


51.15 


245.23 


9.86 


2 (II) 


100.95 


82.96 


48.40 


232.31 


9.53 


3 (III) 


99.96 


69.17 


41.20 


210.33 


9.17 


4 (IV) 


99.80 


66.67 


40.20 


206.67 


8.97 


EMBANKMENT 


WITH COWLITZ 


DREDGING 








Scenario 












1 (I) 


99.80 


91.01 


50.60 


241.41 


9.16 


2 (II) 


100.95 


79.91 


50.80 


231.66 


8.98 


3 (III) 


99.96 


61.84 


44.80 


206.60 


8.61 


4 (IV) 


99.80 


59.62 


43.70 


203.12 


8.45 


Levels of Protection 











Levels of protection cannot be attached to levees alone. Without a retention 
structure or dredging to maintain channel geometry, levels of protection would 
constantly decrease. They will be reported with the combination plans 
reviewed later in this chapter. 

Real Estate Requirements 

All options would require land acquisition with some relocation of businesses 
or homes. Under the medium or high options, some highway relocation would be 
required. 
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Environmental Effects and Mitigation 

The leveea themselves have little effect on the environment. They exist in 
places of urban development, hence wildlife habitat is not affected. Even 
disruptions to human environments are for the most part limited to 
construction phases of the levees. Some structures would be Impacted for all 
levee raises considered. 

Cost Estimate 

Table 111-11 shows the costs of each of the possible levee measures at each 
Cowlitz community. 

TABLE III-ll 
COSTS OF LEVEE IMPROVEMENTS 
($ M 1985) 







Longview 






Kelso 






Minimal Medium 


High 


Minimal 


Medium 


High 


Construction 


0 


5. AO 


10.70 


0.77 


5.40 


13.30 


Real Estate 


0 


28.10 


28.10 


1.10 


15.00 


15.00 


Total 


0 


33.50 


38.80 


1.87 


20.40 


28.30 


Avg Annual Costs 


0 


2.27 


2.63 


0.14 


1.39 


1.39 






Lexington 






Castle Rock 




Minimal 


Medium 


High 


Minimal 


Medium 


High 


Construction 


0.56 


3.20 


5.70 


0.20 


0.35 


2.05 


Real Eatate 


0.78 


2.00 


2.00 


0.18 


3.65 


3.65 


Total 


1.34 


5.20 


7.70 


0.38 


4.00 


5.70 


Avg Annual Costs 0.10 


0.35 


0.52 


0.03 


0.27 


0.38 



MANAGEMENT STRATEGIES 

The measures presented to this point are not necessarily individually viable 
or optimal strategies as they stand. Combinations of them are among the plan 
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alternatives directly considered In this report. The plan alternatives 
Include dredging slone, dredging with levee rslses, SRS's, MSRS's, and SRS's 
with levee raises. No NSRS had lower costs than an SRS of the same spillway 
height, hence MSRS's with levee raises are not evaluated. All of the SRS's 
and MSRS's under consideration require downstream dredging Initially and In 
the outyears, hence all retention structure strategies are Inherently 
combinations of a structure and dredging. Table 111-12 enumerates the 
alternatives. If they were previously reviewed, the location of that 
discussion Is noted. This section details only those not previously covered. 



TABLB II 1-12 
MANAGEMENT STRATEGIES REVIEWED 



Strategy 



Reviewed In Chapter III at Pages; 



1. Rase Dredging 

2. Intermediate Dredging 

3. Maximum Dredging 

4. SRS/outyear downstream dredging 

5. MSRS/outyear downstream dredging 

6. Levee Improvements 

7. Base Dredging with Minimum Levee 
improvements 

Base Dredging with Medium Levee Raises 
Base Dredging with High Levee Raises 
10. Intermediate Dredging with Minimum 
Levee Improvements 

SRS with Minimum Levee Improvements, 
Base Initial and Outyear Dredging 
SRS with Minimum Levee Improvements, 
Baae-Plus Initial and Outyear Dredging 



III-3 to III-5 

III-5 to III-6 

III-5 to III-6 

III-6 to 111-14 

111-14 to 111-17 

111-17 to 111-20 

111-21 to 111-23 

111-22 to 111-23 

111-22 to 111-23 

II 1-22 to 111-23 

111-23 to 111-24 

111-24 to 111-25 
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DREDGING/LEVEE IMPROVEMENT COMBINATIONS UNDER THE 550 MCY FORECAST 



Ten combinations of dredging with levee raises are reviewed as possible 
management strategies. Table 111-13 shows them. Combinations of Intermediate 
dredging and medium or high levee raises were not considered becsuse of their 
high costs and limited Improvements In protection. 



TABLE I 11-13 
LEVEE RAISE/DREDGING MEASURES CONSIDERED 



Dredging 



Levee Raises 

Minimal Medium High 

CL.LX.CR KL,LX,CR 



Base X 
Intermediate X 



X 
X 



X 

x 



LEGEND: 



X - Considered 

0 - Not Considered 



XL - Kelso 

LX - Lexington 

CR - Castle Rock 



Levels of Protection 

With minimal Improvements and base dredging, Longvlew has 71-year, Kelso (KL) 
has 70-year, Lexington (LX) has 125-year, and Castle Rock (CR) has 91-year PSP 
during the Toutle River dredging period. From 2001, when dredging is in the 
Cowlitz River, this reduces, respectively, to 71-, 56-, 111-, and 33-year 
protection. With minimal raises and Intermediate dredging, the comparable 
Toutle dredging numbers sre 167-, 143-, 233-, and 133-year PSP; Cowlitz 
dredging results in 149-, 139-, 192-, and 71-year levels. The medium and hi 
raises, respectively, provide 100- and 500-year protection with base dredging 
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Total costs are represented In Table 111-14. The average annual coats for 
these options are reported as part of the economic analysis In Chapter IV. In 
general, the costs reported In Table III-ll, those for the levees themselves, 
are Initial costs. They would be incurred in 1986 and 1987. 



TABLE I II- 14 
COSTS OF LEVEE RAISE /DREDGING MEASURES 
($ M 1985) 



Levee Raises 

Dredging Minimal Medium High 

KL KL.LX KL,CR KL.LX.CR KL.LX ,CR KL t LX ,CR 

Base 348.51 349.85 348.89 350.23 409.74 427.14 

Intermediate 478.72 479.34 478.38 479.72 l l */ 



1/ Option not conaldered. 



Reduction Caused by 10-Year Flood 

Sediment deposition from large flood events can be expected to cause temporary 
reductions in the levels of protection. The length of time and the size of 
the reduction will depend on the magnitude of the flood. A 10-year frequency 
flood is likely to occur several times during the 50-year project period. If 
it occurred between 1986 and 2000, it would deposit sediment in the Toutle 
River sumps and greatly reduce their capacity to handle any subsequent 
events. Under the base dredging with minimal levee Improvement alternative, 
this would cause the levels of protection at Lexington to fall from 125-year 
to 111-year and those at Castle Rock to fall from 91-year to 33-year, until 
the Toutle River sumps were restored to full capacity. This would not cause a 
noticeable change in the levels of protection at Longvlew (71-year) or Kelso 
(70-year) because of the expected Cowlitz deposition pattern (Appendix A). 
Should a 10-year flood occur after 2000 (when dredging is being done in the 
Cowlitz River), 3 mcy of deposition would occur in the Cowlitz River, mostly 
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upatream from RM 5. The reault would again be no noticeable reduction In 
levels of protection at Longvlew and Relao, but temporary reductlona at 
Lexington from 111-year to 102-year and at Castle Rock from 33-year to only 
13-year protection. 

SRS WITH MINIMUM LEVEE IMPROVEMENTS AND OUTYEAR DREDGING POR BASE CHANNEL 
GEOMETRY 

The 125-foot aplllway (940 NGVD) SRS, with aaaoclated dredging, was considered 
In combination with minimal levee Improvements at 1) Kelso; 2) Relao and 
Lexington; 3) Relao, Lexington and Caatle Rock; and 4) Relao and Caetle Rock. 
Longvlew'a current leveea are conaldered adequate in this analysis, hence are 
not Improved beyond current levela. Initial and outyear dredging to maintain 
baae condition channel geometry would remove 32 mcy of sediment from the 
Cowlitz River. 

Levels of protection are Improved over the 125 foot SRS without levee 
improvements. Particularly, substantial added protection occurs at Relao. 
Por example, the 125-foot SRS with levee Improvements at Relao and Caatle Rock 
shows 100-year protection at Longview, 77-year at Relao, 91-year at Lexington, 
and 91-year at Castle Rock. Again the SRS maintains the channel against an 
low probability event as long as It has reservoir capacity. 

Coata 

Table 111-15 ahowa the total and annual average coata of SRS/dredging/levee 
improvement alternatives. 




TABLE I I I- 15 

COSTS OF SRS /LEVEE IMPROVEMENT /DREDGING FOR BASE GEOMETRY STRATEGY 

($ M 1985) 



rovc-tn«!iUB at 



Initial Coats 



O&M 



Other 
Costs 



Average 
Total Annual 



Kelso 137.79 

Kelso, Lexington 139.13 

Kelso, Castle Rock 138.17 
Kelso, Lexington & 

Castle Rock 139.51 



28.10 
28.10 
28.10 

28.10 



37.80 
37.80 
37.80 

37.80 



203.69 
205.03 
204.07 



8.29 
8.39 
8.32 



204.07 8.32 



WITH MINIMUM LEVEE IMPROVEMENTS AND BASE PLUS DREDGING 



Finally, this SRS, levee improvement , and dredging strategy can be done with 
an Increment of dredging beyond what Is needed to maintain base channel 
geometry. This was considered to evaluate the costs (and In Chapter IV, the 
benefits) of dredging greater volume than base dredging, but less than 
Intermediate dredging. We have termed this level of dredging as base-plus. 
This plan Includes the 125 foot SRS, minimum levee Improvement st Kelso, but 
requires more dredging In the Cowlitz River In Intlal and outyears. An 
additional 12 mcy of sediment Is removed, for a total of 44 mcy of dredged 
■aterlals on disposal sites. 



Levels of protection are substantially Improved by this greater dredging. 
Longview has 167-year, Kelso 143-year, Lexington 167-year, and Castle Rock 
118-year protection with this strategy. 

Costs 



T *ble 111-16 shows the total and average annual costs for this option. The 
Incremenal cost for the greater dredging averages $1 ,600,000/yr over thoae for 
*«« SRS/levee improvement/dredging plan which provides protection for base 
channel geometry only. 
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TABLE 111-16 

COSTS OF SRS /LEVEE IMPROVEMENT /BASE-PLUS DREDGING STRATEGY 
($M 1985) 



Levee Improvements 9 Initial Costa O&M Other Coata Total Average Annual 
Relao 165.16 28.10 37.80 231.06 9.38 



Kelso, Lexington 

Kelso, Castle Rock 

Kelso, Lexington, 
and Caatle Rock 



167.01 



28.10 37.80 232.91 9.48 



166.05 28.10 37.80 231.95 9.A1 



170.67 28.10 37.80 236.57 9.51 



SUMMARY 



Costs of ail plan alternatives considered here are presented in Table 111-17. 
Levels of protection appear In Table 111-18. The most cost-efficient strategy 
is identified In the next chapter. The possible strategies, however, provide 
varying levels of protection. 
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TABLE 111-17 
COST SUMMARY 
($ M 1985) 



Alternative 
Base Dredging 

Int rrmv.tl nt r Dredging 

Maxluua Dredging 

Reae Dredging end 
Mln. Levee, act 

KL, LX, CI 

XL 

XL.LX 
ILL, CI 

Intermediate Dredging 
with Hln. Lavaaa at: 

KL.LX, CR 

RL 

KL.LX 
KL,CR 

Bate Dredging 4 Had. Lavaaa 
laae Dredging 4 High Lavaaa 

S&S/Baee Dredging*/ 

Spillway: 50 ft 
100 ft 
125 ft 
150 ft 
200 ft 

MSKS2/. Scenario 

II 

III 

IV 

125 ft. SRS/Baae Dredging 1 / 
w/Levee laprovaaente at: 

KL. LX, CR 
KL 

KL, LX 
KL.CR 



Initial 


04N 1 / 


Other 






Coata 


Coate 


Total 


Annual' 


276.29 


10.20 


60.15 


346.64 


13.08 


403.78 


12.20 


60.15 


476.13 


16.50 


593.43 


15.40 


60.15 


668.98 


22.08 


279.88 


10.20 


60.15 


350.23 


13.35 


278. II 


10.20 


60.15 


348.51 


13.22 


279.50 


10.20 


60.15 


349.83 


13.32 


278.54 


10.20 


60.15 


348.89 


13.25 


407.37 


12.20 


60.15 


479.72 


16.77 


405.65 


12.20 


60.15 


478.72 


16.64 


406.99 


12.20 


60.15 


479.34 


16.74 


406.03 


12.20 


60.15 


478.38 


16.67 


339.36 


10.20 


60.15 


409.71 


17.24 


356.76 


10.20 


60.15 


427.11 


18.54 



291.20 
159.70 
135.98 
129.37 
143.46 



173.41 
157.66 
140.50 
138.12 



139.51 
137.79 
139.13 
138.17 



125 ft. SRS/Baee-Plue Dredging^/ 
v/Lavee laprovaaente at: 

*L. CR 170.67 

**• 165.16 
KL . LX 167.01 
lL . CR 166.05 



40.40 
32.00 
28.10 
21.60 
19.90 



26.20 
32.20 
29.30 
29.20 



28.10 
28.10 
28.10 
28.10 



28.10 
28.10 
28.10 
28.10 



48.80 
41.80 
37.80 
26.80 
1.80 



41.80 
41.80 
36.60 
35.80 



37.80 
37.80 
37.80 
37.80 



37.80 
37.80 
37.80 
37.80 



380.40 
233.50 
201.88 
177.77 
165.16 



241.41 
231.66 
206.60 
203.12 



205.41 
203.69 
205.03 
204.07 



236.57 
231.06 
232.91 
231.95 



11.79 
8.76 
8.15 
8.70 

11.25 



9.16 
8.98 
8.61 
8.45 



8.42 
8.29 
8.39 
8.32 



9.51 
9.38 
9.48 
9.41 



1/ Inalgnlf leant for levee.. $10,000 to $20,000 par year depending upon 

length of levee and aechanlcal equlpaent Incorporated. 
«/ Xabaokaent etructure with Cowlltx River dredging. 
V Include. 04H coate for levee.. 
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-86-4 



Alternative 



TABLE 1 1 1- 18 
PROTECTION LEVELS 
(average exceedance Interval In years) 

Long* In Eel so Loslngton 



I. 


Base Dredging 


7l l/ 


3 


7 7 








(3) 


(59) 


2. 


Intermediate Dredging 


167 


1 1 


167 






l »*v; 


( IU) 


(143) 


3. 


Maxlsus) Dredging 


303 


56 


313 






(270) 


(50) 


(263) 


4. 


Base Dredging 4 Nln. Levees 


0: 








XL, LX, CR 


71 


70 






KL 


(71) 


\+w) 


fit 1% 
(III) 




71 


70 






KL.LX 


(71) 


f56) 


/CO \ 

13V J 




71 


70 


125 




KL, CR 


(71) 


(56) 


(111) 




71 


70 


77 






(71) 


(56) 


(59) 




Inter. Dredging w/Min. Levee, f : 








KL.LX.CR 


167 


143 


233 




KL 


(U9) 


(139) 






167 


143 


167 




KL.LX 


(149) 


(139) 


(1*3) 




167 


143 


233 




KL.CR 


(149) 


(139) 


(192) 




167 


143 


167 






(U9) 


(139) 


(U3) 


6. 


Rase Dredging and Med. 










Levees 


1004- 


100+ 


100+ 


7. 


Rase Dredging and High 










Levees 


500+ 


500+ 


500+ 



8. SRS Base Dredging^/ 
Spillway: 

50 ft- 
100 ft 

125 ft | 

150 ft 
200 ft- 

9. MSRSV. Scenario 

I — 

II 
III 
IV — 

10. 125 ft. SRS /Rase Dredging^/ 
w/Levee Improvements at: 

KL, LX, CR 100 
KL 100 
KL. LX 100 
KL. CR 100 

11. SRS/Base-Plus Dredging^/ 
w/Levee Improvements at: 

KL. LX, CR 167 

KL 167 
KL, LX 167 
KL, CR 167 



77 
77 
77 
77 



143 

143 
143 
143 



91 



91 



133 
91 

133 
91 



233 

167 
283 
167 



Castle Rock 



71 
(20) 



118 

(63) 



200 
(117) 



91 

(33) 

71 
(20) 

71 
(20) 

91 

(33) 



133 

(71) 

118 

118 
(63) 
133 
(71) 



71 



71 



91 
71 
71 
91 



133 

118 
118 
133 



U With Toutle River dredging. 

27 With Cowlltx River dredging. 

3/ With Cowl Its River out year dredging. 



74 



CHAPTER IV - EVALUATION OF ALTERNATIVES 



The purpose of this chapter Is to present the economic evaluation of the 
alternative plana under consideration and Identify the national economic 
development (NED) plan among them. The new sediment forecast results In 
damage estimates different from those used for comparable analysis In previous 
documents* Also, the exact set and nature of alternatives has evolved, e.g.. 
current spillway dimensions for an SRS vary from those considered In the 
Feasibility Report, and, thus, their associated costs are changed. Hence, 
these figures supercede any given previously and previous NED designations 
should be put aside. 

The NED plan will be considered for sensitivity to possible future departures 
In sediment yield from the current sediment estimate of 550 mcy over the 50 
year project life* All figures presented in this chapter are stated at a 1985 
price level using the current Federal Interest rate of 8-5/8 percent. Revised 
safe levee heights were adopted for this report. Temporary emergency 
protection (TEP) measures in place were not considered in this analysis since 
these were designed primarily to protect property on a one-time basis. The 
measures evaluated include dredging, an SRS and an MSRS. Levees require 
dredging or a SRS to maintain the channel geometry and their effectiveness. 
For this reason, levees are combined with each of the measures that maintain 
channel geometry to form alternative plans. 

PRODUCTS OF THE BASE CONDITION, ASSUMING THE 550 MCY FORECAST 
Damages with No Action 

Tne Feasibility Report contained an estimate of average annual flood damages 
of $127,504,000 with no action for a period of 50 years commencing in 1984. 
°»lng 1985 dollars, the current discount rate of 8-5/8 percent, 1985 safe 
levee heights and the sediment forecast contained in the Feasibility Report, 
the value of these damages would be $66,852,000. Using the current 550 mcy 
•edlaent forecast, 1985 dollars and safe levee heights, and the 8-5/8 interest 
ra *e, the average annual damages with no action are estimated at $43,411,000. 
^Intalning the base condition at an annual cost of $13,080,000, reduces these 
*««idual damages to $16,505,000. 
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A detailed breakdown of the potential damages la given In Table IV-1. To 
reiterate, thla baae action establishes 71-year protection (PSP) at Long view, 
3-year at Kelso, 77-year at Lexington, and 71-year at Caatle Rock. Benefits 
for all subsequent management strategies are the difference between the 
average annual baae condition realdual damagea and the residual damages with 
the measure being considered (In place). 



Location 



TABLE IV-1 
AVERAGE ANNUAL DAMAGES (AAD) WITH 
NO ACTION AND MAINTENANCE OF BASE 

($000) 

No Action l l No Action 2 / Baae 1 I 



Longview (RM 5.5) 




$102,109 


$ 3,537 


$ 180 


Kelso (RM 5.5) 




6,145 


20,693 


13,912 


Lexington (RM 9.2) 




4,002 


2,645 


273 


Castle Rock (RM 17. 


6) 


1,849 


1,372 


419 


Transportation (RM 


19 


.4) 12,233 


14,310 


132 


Unleveed Areas 




1,166 


854 


1,589 



TOTAL DAMAGES 



$127,504 



$43,411 



$16,505 



1/ As reported in the Feaaibillty Report. Figured with 1984 dollars, 1984 
safe levee heights, and discounted at 8-1/8 percent. 

2/ Calculated with 1985 dollars, 1985 safe levee heights, discounted at 
8-5/8 percent, and current sediment budget. 



Note that once a two-year flood overtops a levee and/or Inundates an area, 
additional damages are not assessed. In the no action scenario, this begins 
to occur in 1987 at Castle Rock, 1988 at the 1-5 and railroad bridges (Cowlitz 
RM 19.4), 1991 at Lexington, and 1996 at Kelso. Flood inundation becomes ao 
frequent at this point that abandonment is presumed. No costs are included Id 
the average annual damages for abandonment. However, costs for Items such as 
abandonment of utilities, removal or relocation of structures, relocation of 
residents, and restoration of the abandonment area are sure to occur. While 
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abandonment Is never projected for Longvlev, regular flooding of commercial, 
Industrial, and residential land proximate to the Cowlitz River could be 
anticipated with no action* 

Products of Base Condition 

While no location has less than a 2-year level of safe protection with the 
maintenance of the base condition, average annual damages of about $14 million 
can be expected at Kelso. The damages In unleveed areas Increase as compared 
to no action, and the transportation corridor receives $132,000 In average 
annual damages. In the no action scenario, when flooding Is severe enough, 
the communities are abandoned and no more damages accrue. With base dredging, 
even though communities and unleveed areas are damaged by floods, It is 
assumed they are not abandoned and continue to Incur periodic damage 
throughout the 50 year project life. Because of this repeated Inundation, 
damages to the unleveed areas Increase when the base condition Is maintained. 
With no action, these areas are abandoned early and no further damages are 
assessed. 

OUTPUTS OP ALTERNATIVES 
Dredging Alternatives 

Three dredging only alternatives are considered here: (1) maintenance of the 
base condition, (2) an Intermediate level of dredging, 125 percent of the base 
volume, and (3) maximum dredging, 150 percent of the base volume. Table IV-2 
depicts the costs, benefits, and residual damages with the three options. 



Of the dredging only alternatives, maintenance of base shows a substantial net 
benefit compared to no action. However, because of PL 98-63, this level of 
protection is considered as given. Alternatives can be recommended only 
insofar as they reduce residual damages beyond those left after Implementing 
the base condition or lower the costs of maintaining the base condition. In 
this light, there are effectively only two choices here, Intermediate and 
maximum dredging. Of the two, intermediate dredging shows the greater 
increment of net benefit over base, $7,912,000 to $6,202,000. It also 
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TABLE IV-2 

AVERAGE ANNUAL RESIDUAL DAMAGES AND INCREMENTAL COST OP 
DREDGING ALTERNATIVES 

($000) 



Location Baae Dredging ]_/ Intermediate Dredging Maximum Dredging £/ 



Long view 


$ 180 


$ 


28 


$ 4 


Kelso 


13,912 




3,895 


727 


Lexington 


273 




100 


31 


Castle Rock 


419 




195 


89 


Unleveed Areas 


1,589 




888 


417 


Trsnsportatlon 


132 




67 


35 


TOTAL RESIDUAL DAMAGES 


$ 16,505 


$ 


5,173 


$ 1,303 


BENEFITS 


NA 




11,332V 


15,202V 


COSTS 


13,080 




3,420 


9,000 


NET BENEFITS 


NA 


$ 


7,912 


$ 6,202 


BENEFIT /COST RATIO 


NA 




3.31 


1.69 



1/ Other alternatives are compared to this base condition. When this level 
of dredging Is compared to the "no action" condition, the benefits are 
$26,906,000 (BCR Is 2.06) 

If Increment as compared to base dredging 

V Reduction In residual flood damages from the base condition 



provides substantially better levels of flood protection than base 
maintenance. 

Dredging and Levee Raise Alternatives 

Levee Improvements are considered In this analysis for the four lower Cowlit 
River communities: (1) Longvlev, (2) Kelso (KL), (3) Lexington (LX) , and (4 
Castle Rock (CR). Four combinations of minimal levee Improvements were 
studied: (1) Improvements at three locations (KL, LX, CR); (2) at KL only; 
(3) at KL and LX; and (4) at KL and CR. The Longvlew levee Is already at 
Corps of Engineers standards, hence Is not Included In the minimal Improve 
actions. These minimal Improvement combinations are considered with base 
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Intermediate dredging. The minimal levee raise Is primarily action to bring 
existing levees to Corps standards. Some low spots will be raised In the 
process, but general Increases in height are not Implicit to this minimal 
option. The minimal rases are expected to be completed by 1987. Medium and 
high raises with base dredging are also considered. Other combinations of 
levee raise and dredging were not cost effective. Medium and high levee 
raises involve general height Increases. Although substantial new 
construction would be necessary for the medium snd high options, It was 
assumed that any levee Improvements or raise In Kelso would be completed in 
1987. Remaining medium and high raises would come In 1988. 

Details on the minimal raises In combination with base dredging are presented 
in Table 1V-3. Table IV-4 shows the Incremental costs and benefits for medium 
and high levee raises over minimal levees. The minimal raises with 
intermediate dredging are In Table IV-5. Of all the options the greatest net 
benefits, $12,041,000 per year, are realized through minimal levee raises at 
Kelso, Lexington, and Castle Rock with base dredging. Again It must be kept 
In mind here that the average annual costs reported with this option, 
$270,000, are an Increment added to the base dredging costs of $13,080,000. 
Annual average costs for It compared to no action are $13,350,000. The costs 
of each levee plan are presented in Table III-ll. 

One Stage Single Retention Structure (SRS) Alternatives 

As detailed In Chapter III, five spillway heights were considered for a SRS, 
30, 100, 125, 150, and 200 feet. The details of costs, benefits, and benefit/ 
cost ratios ( BCR ) for them are presented In Table IV-6. The 125-foot (940 
NGVD) option emerges as being both the least costly and having the greatest 
net benefits. Thus, a SRS with a spillway height of 125 feet at the Green 
*lver site and base dredging is the option for further analysis. The 
economics of that option together with the various combinations of minimal 
1 evee improvement, (1) KL, LX, CR, (2) KL, (3) KL, LX, and (4) KL, CR, are 
reported in Table IV-7. The SRS with downstream dredging to maintain the base 
channel in outyears and minimal levee Improvements at Kelso produce the 
greatest net benefits of these options, an average of $17,438,000 annually. 



TABLE IV-3 

RESIDUAL DAMAGES AND INCREMENTAL COST OF 
LEVEE RAISE ADDED TO BASE DREDGING 
($000) 



Minimal Raise at: 
Location KL t LX t CR KL KL t LX KL,CR 







RESIDUAL 


DAMAGES 




Longvlev 


180 


180 


180 


180 


Kelso 


1,846 


1,846 


1,846 


1,846 


Lexington 


165 


273 


165 


273 


Castle Rock. 


282 


419 


419 


282 


Unleveed 


1,589 


1,589 


1,589 


1,589 


Transportation 


132 


132 


132 


132 


TOTAL RESIDUAL 










DAMAGES 


4,194 


4,439 


4,331 


4,302 






BENEFITS 


AND COSTS 




BENEFITS 


12,311 


12,066 


12,174 


12,203 


COSTS 


270 


140 


240 


170 


NET BENEFITS 


12,041 


11,926 


11,934 


12,033 


BCR 


45.60 


86.19 


50.73 


71.78 



TABLE IV-4 

INCREMENTAL COSTS AND BENEFITS OVER THE MINIMAL LEVEES 
FOR MEDIUM AND HIGH LEVEE RAISES 
($000) 

Medium Levee High Levee 

Benefits Costs Net Benefits Benefits Costs Net Benefits, 



Longvlev 


66 


2,270 


- 2,204 


152 


2,630 


-2,478 


Kelso 


442 


1,390 


-948 


679 


1,930 


-1,150 


Lexington 


84 


250 


-166 


126 


420 


-294 


Castle Rock 


149 


240 


-91 


242 


350 


-108 
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TABLE IV-5 

RESIDUAL DAMAGES AND INCREMENTAL COST OF MINIMAL 
LEVEE RAISES ADDED TO INTERMEDIATE DREDGING 
($000) 



Location 



Minimal Raises at: 

KL KL.LX 



KL.CR 



Longview 
Kelso 
Lexington 
Castle Rock 
Unleveed 
Transportation 
TOTAL RESIDUAL 
DAMAGES 



28 
565 

59 
183 
888 

67 

1,790 



RESIDUAL DAMAGES 
28 
565 
100 
195 
888 
67 



28 
565 

59 
195 
888 

67 



1,843 



1,802 



28 
565 
100 
183 
888 

67 

1,831 



BENEFITS AND COSTS 



BENEFITS 
COSTS 

NET BENEFITS 
BCR 



14,715 
3,690 
11,025 
3.99 



14,662 
3,560 
11,102 
4.12 



14,703 
3,660 
11,043 
4.02 



14,674 
3,590 
11,084 
4.09 



TABLE IV-6 

AVERAGE ANNUAL BENEFITS AND B/C RATIOS FOR 
ONE-STAGE RETENTION STRUCTURE ALTERNATIVES 
($000) 

SRS Alternative (height Damage Dredging Net 

° f spillwa y in ft) Reductions Savings Benefits Costs Benefits B/C Ratio 

50 
100 

125 (940 NCVD) 
150 
200 





113 


13 


080 


17,193 


11,790 


5,403 


1.46 


4 


113 


13 


080 


17,193 


8,760 


8,433 


1.96 




113 


13 


080 


17,193 


8,150 


9,043 


2.11 




113 


13 


080 


17,193 


8,700 


8,493 


1.98 


4, 


113 


13 


080 


17,193 


11,250 


5,943 


1.53 
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TABLE IV-7 

COSTS, BENEFITS, AND RESIDUAL DAMAGES OF A 125-FOOT 
(940 NCVD) SRS WITH MINIMAL LEVEE RAISES 
($000) 



Location 



SRS only 



SRS with 
KL,LX,CR 



SRS with 
KL 



SRS with 
KL,LX 



RESIDUAL DAMAGES 



1/ The cost of base dredging, $13,080,000/year 



SRS with 
KL.CR 



Long view 


124 


124 


124 


124 


124 


Kelso 


10,222 


1,699 


1,699 


1,699 


1,699 


Lexington 


227 


151 


227 


151 


227 


Caatle Rock 


234 


192 


234 


234 


192 


Unleveed 


1,488 


1,488 


1,488 


1,488 


1,488 


Transportation 


97 


97 


97 


97 


97 


TOTAL RESIDUAL 












DAMAGES 


12,392 


3,751 


3,869 


3,793 


3,827 






BENEFIT AND COSTS 






BENEFITS 


4,113 


12,754 


12,636 


12,712 


12,678 


BENEFITS, lncl. 












foregone costsV 


17,193 


25,834 


25,716 


25,792 


25,758 


COSTS 


8,150 


8,420 


8,290 


8,390 


8,320 


NET BENEFITS 


9,043 


17,414 


17,426 


17,402 


17,438 


BCR 


2.11 


3.07 


3.10 


3.07 


3.10 



SRS/Mlnlmum Levee Improvements /Base-Plus Dredging 

To this point, the 125 foot spillway SRS with minimal levee Improvements at 

Kelso end Castle Rock, and dredging to maintain base condition channel 

geometry strategy has shown the greatest net benefits. When an Increment of 

dredging beyond that required for maintenance of the base condition Is added 

to this SRS/levee/dredging strategy, minimal levee Improvements at Castle Roc 

no longer produce benefits equivalent to their costs. Therefore, this plan 

only Includes the levee at Kelso. Because this Increment of dredging provide 

substantially Increased protection and a consequent increase in benefits, 

average annual net benefits Increase by $924,000. These are reflected in 
Table IV-8. 
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TABLE IV-8 
COSTS, BENEFITS, AND RESIDUAL DAMAGES OF 
A 125 FOOT (940 NCVD) SRS WITH MINIMAL 
LEVEE RAISE AT KELSO AND 
BASE-PLUS DREDGING 
($000) 

Location Residual Damages 



Longvlew 28 

Kelso 565 

Lexington 100 

Castle Rock 195 

Unleveed 888 

Transportation 67 
TOTAL RESIDUAL 

DAMAGES 1,843 
BENEFITS (including 

foregone costs 27,742 

COSTS 9,380 

NET BENEFITS 18,362 

BCR 2.96 



The cost of base dredging, $13,080,000/year . 



Multi-Staged Single Retention Structures (MSRS) 



The details of costs, benefits, and benefit/cost ratios for the four MSRS 
•cenarios presented in the previous chapter (page 111-14 to 111-17) are 

orted in Table IV-9. The last alternative, Scenario IV, shows the greatest 
t benefits of the MSRS's at $8,743,000 annually. This compares to 
.043,000 for the comparable single stage structure. 

economics of the MSRS with the highest net benefits (IV) are then combined 
th those of the various levee options and are presented in Table VI-10. 
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TABLE IV-9 

NET BENEFITS AND B/C RATIO OF MSRS ALTERNATIVES 
($000) 



Scenario 


Damage Dredging 
Reduction Savings 


Benef lte 


Costs 


Net 
Benefits 


B/C Ratios 


I 


A, 113 


13,080 


17,193 


9,160 


8,033 


1.88 


II 


4,113 


13,080 


17,193 


8,980 


8,213 


1.92 


III 


4,113 


13,080 


17,193 


8,610 


8,583 


2.00 


IV 


4,113 


13,080 


17,193 


8,450 


8,743 


2.04 



Le gend: 

I - foundation stage only; 

II - through stage two of three; 

III • three of three; and 

IV - two of two. 



TABLE IV-10 
COSTS, BENEFITS, AND RESIDUAL DAMAGES, 
MSRS SPILLWAY HEIGHT 100 , *125\ 
MSRS WITH MINIMAL LEVEE RAISES 

($000) 

MSRS with MSRS with MSRS with MSRS with 
Location MSRS only KL,LX,CR KL KL,LX KL,C1 

RESIDUAL DAMAGES 



Longvlew 


124 


124 


124 


124 


124 


Kelso 


10,222 


1,699 


1,699 


1,699 


1,699 


Lexington 


227 


151 


227 


151 


227 


Castle Rock 


234 


192 


234 


234 


192 


Un leveed 


1,488 


1,488 


1,488 


1,488 


1,488 


Transportation 


97 


97 


97 


97 


97 


TOTAL RESIDUAL 












DAMAGES 


12,392 


3,751 


3,869 


3,793 


3,827 






BENEFITS AND COSTS 






BENEFITS 


4,113 


12,754 


12,636 


12,712 


12,678 


BENEFITS, incl. 












foregone costs*/ 


17,193 


25,834 


25,716 


25,792 


25,758 


COSTS 


8,450 


8,720 


8,590 


8,690 


8,620 


NET BENEFITS 


8,743 


17,114 


17,126 


17,102 


17,138 


BCR 


2.04 


2.96 


2.99 


2.97 


2.99 



l_/ The cost of base dredging, $13,080,000/year. 



As shown on Tables IV-6 and IV-9, annual net benefits for the SRS with a 
125-foot spillway are greater than for a MSRS with foundation at 100-feet and 
25-feet additional for a 125-foot spillway ($9,043,000 and $8,743,000, 
respectively). Adding minimal levees at Kelso and Castle Rock to the SRS and 
M5RS (with base condition dredging In outyesrs) described above Increases 
annual net benefits to $17,438,000 and $17,138,000, respectively. While not 
shown In a specific table, It should be noted that, If the second HSRS stage 
construction Is completed 11 years after the foundation, average annual costs 
are the same for both the SRS and MSRS. This Is because of the discounted 
value of the delayed coat for the second stage. 

THE NATIONAL ECONOMIC DEVELOPMENT PLAN ASSUMING 550 MCY FORECAST 

The best dredging only alternative. Intermediate dredging, has net average 
annual benefits of $7,912,000. The minimal levee raises at Kelso, Lexington, 
and Castle Rock have $12,041,000 In net benefits. The SRS with base-plus 
dredging In outyears and a minimum levee raise at Kelso has average annual net 
benefits of $18,362,000. The MSRS (Initial height 100-feet, raised to 125 
feet In 1996) with minimal levee raises at Kelso and base-plus dredging 
provides net benefits of $18,062,000 annually. Table IV-ll provides a 
comparison of minimal levee raises, the best SRS and MSRS options, and the 
Intermediate dredging option against base dredging. Table IV-12 presents the 
plans against no action. All comparisons show the NED plan Is the 125-foot 
SRS, with minimal levee improvement at Kelso, and base-plus Initial and 
outyear dredging alternative. Tables IV-13, 14, and 15 display total project 
costs for the best dredging, SRS and MSRS alternatives. 



TABLE IV-11 
COMPARISON OF DREDGING, SRS AND MSRS PLANS 
(Average Annual $000) 



Location 



w/Min Levees 
KL,LX,CR \j 



SRS w/Mln. 
Leveea KL, CR 

RESIDUAL DAMAGES 



Inter. SRS w/Min. 
Dr. w/Min. Uvmi KL 
Levee KL (Base-Plus) 



MSRS w/Mln. 

Levees KL 
(Base-Pl ui | 



Long view 


180 


124 


28 


28 


28 


KpIho 


1,846 


1,699 


565 


565 


565 


Lexington 


165 


227 


100 


100 


100 


Castle Rock 


282 


192 


195 


195 


195 


Un leveed 


1,589 


1,488 


888 


888 


888 


Tranaportation 


132 


97 


67 


67 


67 


TOTAL RESIDUAL 












DAMAGES 


4,194 


3,827 


1,843 


1,843 


1,843 






BENEFITS AND 


COSTS 






BENEFITS 


12,311 


12,678 


14,662 


14,662 


14,662 


BENEFITS, lncl. 












foregone costs z /25, 391 


25,758 


27,742 


27,742 


27,742 


COSTS 


13,350 


8,320 


16,640 


9,380 


9,680 


NET BENEFITS 


12,041 


17,438 


11,102 


18,362 


18,062 


BCR 


1.90 


3.10 


1.67 


2.96 


2.87 



1/ Increment for levee raises only. Base dredging costs are assumed and 
not calculated in costs or benefits. 

2/ The cost of base dredging, $13 ,080,000/year 



TABLE IV- 12 

COMPARISON OF DREDGING, SRS AND MSRS PLANS TO NO ACTION 
(Average Annual COOO) 





Base 




Inter* Dr. 








w/Mln SRS 


w/Mln. 


w/Min. 


SRS v/Min. 


MSRS v/Mln. 




Levees KL, Levees, 


Levee 


Levee KL 


Levee KL 


Locat Ion 


LX.CR V LK, 


CR (Base) 


KL 3/ 


( Base-Plus } 


( Bane -PI tin 1 




RESIDUAL DAMAGES 








Longviev 


180 


124 


28 


28 


28 




(71 yrs)i/ 


(100 yr.) 


(167 yr.) 


(167 yr.) 


(167 yr.) 


Kelso 


1,846 


1,699 


565 


565 


565 




(70 yr.) 


(77 yr.) 


(1*3 yr.) 


(143 yr.) 


(143 yr.) 


Lexington 


165 


227 


100 


100 


100 




(125 yr.) 


(91 yr.) 


(167 yrs) 


(167 yr.) 


(167 yr.) 


Castle Rock 


282 


192 


195 


195 


195 




(91 yr.) 


(91 yr.) 


(118 yr.) 


(118 yr.) 


(118 yr.) 


Unleveed 


1,589 


1,488 


888 


888 


888 


Transportation 132 


97 


67 


67 


67 


TOTAL RESIDUAL 












DAMAGES 


4,194 


3,827 


1,843 


1,843 


1,843 




BENEFITS AND COSTS 






BENEFITS^/ 


39,217 


39,584 


41,568 


41,568 


41,568 


COSTS 


13,350 


8,320 


16,640 


9,380 


9,680 


*BT BENEFITS 


25,867 


31,264 


24,928 


32,188 


31,888 


BCR 


2.94 


4.76 


2.50 


4.43 


4.29 



1/ Level of protection provided at safe levee height. 
2/ Compared with no action. 
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TABLE IV-13 

DREDGING-BASE CONDITION AND KL/LX/CR MINIMUM LEVEES 
TOTAL PROJECT COST 
($ ■lllions) 



Total Project Cost 
Dredging 

Construction 244.47 



Real Estate 



Real Estate 
O&M 



9.15 



Mltlgstlon 22 »° 7 
Levees 

Construction 1M 



2.06 
1.92 



Other 

Disposal Site Rahab. 10.20 

Revetments '.35 

D/S Monitoring 50.80 



276.29 



5.46 



70.35 



TOTAL PROJECT COST 352.10 
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TABLE 1V-14 

-FOOT SRS WITH COWLITZ BASE-PLUS DREDGING AND RL MINIMUM LEVEE 
TOTAL PROJECT COST 
($ million*) 



Tott 1 Project Coat 



SRS 

Construction 
Ml 

Monitoring 
Real Estate 
Relocation 
Mitigation 

Dredging 

Construction 
Real Estate 
Mitigation 

Levee (KL Min. Levee) 
Cost 

Reel Estste 
O&M 



98.9 



63.7 
16.1 
5.2 
12.2 
0.4 
1.3 



76.15 
4.32 
4.33 



0.74 
1.10 
0.96 



0.00 



Other 

Revetment 
Diepossl Site Rehab. 6.80 

D/S Monitoring 37 * 80 



84.8 



2.8 



44.6 



TOTAL PROJECT COST 231.1 
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TABLE IV- 15 

100-FOOT TO 125-FOOT WITH COWLITZ DREDGING AND RL MIN LEVEE 
TOTAL PROJECT COST 
($ millions) 



Total Project Cost 



Staged SRS 
Construction 
(MM 

Monitoring 
Real Estate 
Relocation 
Mitigation 



99.9 



64. 6 
16.1 
5.2 
12.2 
0.4 
1.3 



Dredging 

Construction 
Real Estate 
Mitigation 



80.8 
4.4 
4.5 



89.7 



Levee (KL Mln. Raise) 
Cost 

Real Estate 
O&M 



0.74 
1.10 
0.96 



2.8 



Other 

Revetment 

Disposal Site Rehab. 
D/S Monitoring 



0.00 
7.90 
35.80 



A3.7 



TOTAL PROJECT COST 



236.1 
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SENSITIVITY OF THE NED PLAN TO SEDIMENT DELIVERY 



Because of the dynamic nature of the sediment budget In the Tout le/Cowl 1 tz 
system, the NED plan was analyzed for sensitivity to lncresses and decreases 
in the forecast during the 50-year planning period. Its net benefits were 
considered If the sediment yield is at the predicted 550 mcy estimate level 
(E), one-half of the expected number (1/2 E) t and one and one-half of the 
expected number (1-1/2 E ) , . The conditions that muat be accepted In order to 
expect an E , 1/2 E or 1-1/2 E are discussed In the following section. 

Sediment Yield Premises 



Premise Set One: If the positions are held that: 



1) Volcanic and mudf low activity will remain constant at levels observed 
since the 1980 eruption. 



2) There will be no major lake breakouts. 



3) Mudf lows will keep stream channels unstable. 



A) Large storms will cause major disruptions of the stream channels, 
cut them deeply, and erode avalanche deposits. 



5) Channel Incision will exceed 12 feet. 



6) Downstream from Coldwater, North Fork Toutle will continue to meander 
and erode all deposits above the existing stream profile. 

7) Only tributary streams will armor during the project life. 

8) Natural recovery will not significantly affect erosion. 



9) Consultants' recommendations are sound. 



10) The 550 mcy of erosion of well-graded material from the debris 
avalanche would deposit as 640 mcy of poorly-grsded material. 



f 
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Conclusion Set One: The sediment budget expected over the 50-year period Is 

550 mcy CE"). 

Premise Set Two: If the positions sre held thst: 

All premises will be the ssme ss Set One, except: 

Volcanic activity will be significantly less than predicted levels, 
reducing mudflow yields and allowing more channel stability. 

OR 

All premises will be the same as set one except: 

Stream channels will be more stable and large storms will not cause 
major disruption of the channels. 

Conclusion Set Two: The sediment budget expected over the 50-year period 
would be approximately 1/2 E. 

Premise Set Three: If the positions are held that: 

All premises will be the same as set one, except: 

Volcanic activity will be significantly higher than predicted levels, 
causing frequent large mud flows. 



OR 



All premises will be the same as set one, except: 

Downstream from Coldwater, North Fork Toutle will erode down to the 
pre-eruption profile. 

Conclusion Set Three: The sediment budget that would be expected over the 
50-year period would be approximately 1-1/2 E. 
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For purposes of this sensitivity analysis, aggregste costs to society Include 
the cost for s measure and the residual damages It allows. Possible measures 
are compared according to these coats. Three measures are considered here: 
(1) the SRS, base-plus dredging and levee Improvements which comprise the NED, 
I.e., an embankment structure with a 125-foot spillway snd minimal levee 
Improvement at Kelso; (2) base dredging with minimal levee raises at Kelso, 
Lexington and Castle Rock (this dredging and levee measure was selected for 
comparison becsuse it has the greatest net benefits among the dredging/levee 
optlona); and (3) intermediate dredging with minimal levee Improvement at 
Kelso. This alternative is presented here for purposes of comparison. 
Although this plan has fewer net benefits thsn the base dredglng-levee plan, 
It reduces residual flood damages to those equivalent to the SRS alternative. 

Table IV-16 reflects the relative societal coats for these options under E, 
1-1/2 E, and 1/2 E. The SRS with levees continues to register the least cost 
under E snd 1-1/2 E conditions. However, if 1/2 E proves to pertain in the 
future, the dredging and levee measures have a lower cost. 

TABLE IV-16 

AVERAGE ANNUAL COSTS TO SOCIETY OF SELECTED MEASURES WITH 
E , 1/2 E, AND 1-1/2 E SEDIMENTATION 
($M) 

E 1/2 E 1-1/2 E 

SRS with 125-foot 

Spillway with D/S Base-Plus 

Dredging and Minimal 

Levee Raise at KL 11.22 9.73 14.91 

Base Dredging With 
Minimal Levee Raise at 

KL, LX and CR 17.54 8.02 23.95 
Intermediate Dredging with 

Minimal Levee Raise at Kelso 18.48 6.98 28.63 

Figure IV-1 shows the best SRS design for each budget; 100 1 - 1/2 E budget; 
125' - E; 150' - 1-1/2 E. Figures IV-2, IV-3 and IV-4 consider the 100-, 
125-, and 150-foot spillway SRS's compared to the base dredging alternative 
»nd to intermediate dredging, for 1/2 E, E and 1-1/2 E. Figure IV-2 shows 
that the NED SRS alternative (125-foot) is the least costly when the sediment 
budget exceeds 0.64 E. All alternatives In these figures contain levee 
improvements described in Table IV-16. 
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SENSITIUITY OF ALTERNATIUES 
USING BEST DESIGN FOR BUDGET 



<1985 PRICES) 



INTERMEDIATE / y>' 

/^'BASE 



/ 




0.50 



■ ' 1 * 
0.75 



1 



1.85 



1.50 



n 

.75 



SEDIMENT BUDGET 



FIGURE IV-1: SENSITIVITY OF ALTERNATIVES USING BEST DESIGN FOR BUDGET (E) 

(1985 PRICES) 
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SENSITIUITY OF ALTERNATIUES 
DESIGN FOR E 
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FIGURE IV- 2: SENSITIVITY OF ALTERNATIVES DESIGN FOR E 
(1985 PRICES) 
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SENSITIUITY OF ALTERNATIUES 
DESIGN FOR 1/2 E 
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FIGURE IV-3: SENSITIVITY OF ALTERNATIVES DESIGN FOR 1/2 E 
(1985 PRICES) 
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SENSITIUITY 
DESIGN 



OF ALTERNATIUES 
FOR 1-1/2 E 



U985 PRICES) 



INTERMEDIATE S y y 

/ <^'^BASE 




1 ' I ' ' ' 1 I ' 
0*25 0*50 



.25 1-38 



0.75 



1 



SEDIMENT BUDGET 
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CHAPTER V 
ENVIRONMENTAL EVALUATIONS 
OP ALTERNATIVES 



INTRODUCTION 

Relationship to Other Reports 

The environmental effects of the single retention structure (SRS) alternatives 
were described In a Pinal EIS P which was Included with the Mount St. Helens 
Peaslblllty Report, completed In December 1984. This EIS was reviewed by 
other agencies and the public In full procedural compliance with CEQ 
regulations for implementing NEPA. The Peaslblllty Report and EIS were 
accompanied by a U.S. Pish and Wildlife Coordination Act Report, addressing 
the biological effects of SRS alternatives. Por this Decision Document, the 
U.S. Pish and Wildlife Service (USPWS) has prepared a Continuing Planning Aid 
Letter, supplementing the findings reported in their earlier Coordination Act 
Report, and addressing the effects of the dredging and levee raise alternative 
set. 

Scope 

To avoid duplication, this chapter summarized tt»e Information contained in the 
reports discussed above. New information la added which addresses the 
physical, social and economic effects of the dredging and levee raise 
alternatives. 

APPECTED ENVIRONMENT 

Physical Environment 

The North Pork Toutle River has its origins on the northwest slopes of Mount 
St. Helens. Its upper valley contains massive amounts of material from the 
debris avalanche released by the 18 May 1980 eruption. Downstream from the 
debris avalanche, the North Pork courses through the material deposited by 
mudflows to its confluence with the South Pork, forming the Toutle River. As 
the gradient of the stream bed decreases in the lower valley, sedimentation 
Increases, causing channel infilling, increased channel widths, and bank 
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erosion. At the confluence of the Toutle end Cowlitz Rivers, substantial 
deposition and bank eroalon occurs. 

Upetream fron the Toutle River confluence (RH 20), the Covlltz Is relatively 
clean; below the confluence, the Covlltz carries the sediment load delivered 
by the Toutle. Substantial deposition of sediment occurs In the Cowlitz; the 
mounds of material excavated from the channel and placed on the shorelines 
near Castle Rock are evidence of the sedlmentstlon which has continued since 
the eruption. Sediment Is further tranaported by the Cowlitz to the 
Columbia. These rivers are In a state of transition, seeking a new 
equilibrium following the addition of billions of cubic yards of erodlble 
material into the system by the eruption of Mount St. Helena. 

Other streams less affected by the eruption contribute flows to the system. 
The major tributaries to the Toutle River are the Green River and the South 
Fork Toutle River. The 18 May blast affected both of them. The blast denuded 
the upper watersheds of these streams and of the North Fork Toutle River 
Valley, affecting their hydrologic characteristics. A mudflow caused erosion 
and deposition throughout the South Fork Toutle River Valley. The Green River 
watershed was primarily affected by ashfall produced by the blast. These 
streams are now relatively clean and contribute only small amounts of 
suspended sediment to the system. 

The debris avalanche is 17 miles long and over 600 feet deep in some 
locations. It averages 150 feet deep, tapers down to 10 feet of depth at the 
toe, and has an overall alope of about 3 percent. The total estimated volume 
of the avalanche Is about 3.8 billion cubic yards. The material In the 
avalanche varies in size from silts and clays ("fines'*), to sand, gravel, 
cobbles and boulders. 

The fine materiala are easily eroded snd trsnsported, move downstream 
suspended in the flow and are carried into the Columbia River. Few fines are 
expected to remain in the Toutle-Cowlitz River system. Medium and fine 
sand-size material is the major source of sedimentation. Sand is tranaported 
through the steeper gradient reaches of the North Fork and Main Stem Toutle 
Rivers, but as the river gradient becomes less steep and the flow less rapid, 
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the sand particles deposit, particularly la the lower 20 miles of the Cowlitz 
River. 

Biological Environment; Fisheries 

Prior to the eruption, streams In the Cowlitz-Toutle watershed supported 
anadromous and resident fish populations. Anadromous fish Included wild-run 
and hatchery-produced fall and spring chlnook, coho salmon, winter and summer 
steelhead trout, and sea-run cutthroat trout. Hatcheries accounted for the 
majority of the anadromous fish production In the hasln containing the Cowlitz 
and Toutle River dralnagea. 

The eruption of Mount St. Helens significantly affected the fishery of this 
area, although the degree of Impact varied by tributary. The existing 
condition reflects the dynamic condition of a disturbed environment. The 
fishery, dependent upon the quality and quantity of available habitat, 
continues to be affected by ongoing sedimentation, while slowly recovering 
toward the pre-eruptlve condition. The Toutle River fishery resource has 
recovered In the past after prior eruptions of Mount St. Helens; and It Is 
expected to recover through time to a condition similar to that of the 
pre-eruptlon state. Any description of the current condition of this resource 
must, consequently, be viewed as a temporary condition with improvement 
underway. By river system, the following conditions exist. 

Toutle River 

The present condition of fish habitat In the Toutle River system varies 
greatly, depending upon the degree of impact caused by the eruption and extent 
of continued perturbation. For example, the eruption did not affect Alder 
Creek (a tributary to the North Fork Toutle upstream from the Green River), 
and it currently provides productive habitat. At present, these smaller 
tributaries, such as Alder Creek, provide the major spawning and rearing 
habitat available in the upper North Fork Toutle. Eventual major production, 
however, is more closely related to the habitat provided by the larger 
streams: the North Fork Toutle, South Fork Toutle, and Green River. As 
described in greater detail in the sediment appendix, the continuing 
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sedimentation and eroalonal proceaaea affect theae major tributarlea to 
varying dcgreea. It la projected that the North Fork Toutla will continue, aa 
la currently the case, to experience major aedlment deposition from the debris 
avalanche. Thla Impact and aaaoclated channel deatablllzatlon will prevent 
the reeatabliahment of productive flaherlea habitat for aome time. The Green 
River and South Fork Toutle are not experiencing the habltat-llmit ing impacts 
of the North Fork Toutle and are ahowing algna of recovery. However, the lack 
of riparian vegetation, which provldea ahadlng to cool watera to favorable 
levela, llmita flah production. Currently, high atream temperature*, 
particularly on the Green River, affect production adveraely. 

The main etem Toutle River contlnuea to experience the effecta of habitat- 
Inhibiting sedimentation. Continuing eroelon createa a atream where flah must 
contend with turbldltlea higher than any atream In America, If not the world; 
a atream that continuously shifts courae and doea not allow the 
reeatabliahment of mature riparian vegetation; a atream where aedlment 
contlnuea to bury atream gravela. In whole, It la a atream where the 
continued exlatence of an anadromoua flah run la a tribute to the survival 
instinct of the species. Throughout the Toutle River Basin, eruption-related 
events affected about 135 ml lea (77 percent) of the streams used by anadromoua 
flah. Thla Included all of the larger streams (about 101 miles) and 34 miles 
(46 percent) of the acceaalble tributarlea. About 62 mi lea of realdent flah 
habitat were alao harmed. 

Besides the problems affecting natural anadromoua fish production In the 
basin, hatchery production which adds substantially to overall production from 
thla baaln continues to be lost. Mudflows Inundated the Toutle Salmon 
Hatchery aa well as the Deer Creek rearing pond. They are currently 
Inoperable. Since hatcheries produced approximately 70 percent of the salmon 
and 60 percent of the ateelhead In this baaln, thla loss greatly influences 
eventual production. 

Cowlitz River 

The Cowlitz River serves primarily aa a migratory pathway for anadromoua 
salmon and trout produced in the Toutle and upper Cowlitz systems, although 
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some rearing and spawning habitat existed prior to the eruption, k large 
spawning run of smelt continues to use this river. 

The Cowlitz River downstream from the Toutle River remains severely affected 
by the sediment from the Toutle. Spawning gravels once present are buried 
under several feet of sediment. The sediment delivery to this river reach 
persists, creating difficult pasaage conditions. Above the confluence of the 
Toutle River, the upper Cowlitz Is unchanged from the pre-emptive condition. 
Pre-eruptlon anadromous fish hatchery production of the Cowlitz River 
approximated three times that of the Toutle River basin. With the severe 
damage that has occurred In the Toutle system, the upper Cowlitz fish now make 
up the majority of anadromous flah population In the basin. 

Hatcheries in the upper Cowlitz River provide the majority of this 
production. These hatcheries compensate for fish losses associated with the 
Tacoma City Light dams on the upper Cowlitz. They produce fish at or near 
maximum capacity to provide a Cowlitz River fishery. 

Columbia River 

The Columbia River Is critically Important to the region's anadromous fish 
populations. It Is the major migratory corridor for the region and provides 
Important rearing habitat. While the Columbia continues receiving sediment, 
the impact of this sand and silt on the fishery resource Is unknown. It la 
believed, however, that the higher turbidity and shoaling from this additional 
sediment does adversely affect the fisheries resource. 

Biological Environment: Wildlife 

Existing vegetation and other factors directly Influence the reestabllshment 
of wildlife populations. The eruption resulted In varying Impacts to the 
vegetation, and, hence, wildlife populations. Like the fisheries habitat 
previously described, the status of wildlife habitat is dynamic; recovery Is 
underwa" . 
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Toutle River 

The eruption severely affected Toutle River wildlife habitat, although the 
degree of Impact varies considerably by area. Mud flows caused loss of 
rlpsrlan vegetation along the lover reaches of the Toutle, while areas nearer 
the mountain suffered from blast effects which damaged whole forest 
communities. Currently, channel meandering continues to Impede the 
establishment of riparian vegetation along much of the drainage. Ongoing 
sedimentation continues to retsrd recovery within this floodplsln corridor. 
In areas away from this Influence, the recovery of wildlife habitat is 
occurring quite rapidly. 

Cowlitz River 

This area previously suffered debasement due to numerous residential and 
commercial developments along its banks prior to the eruption. Mudflow 
associated with the eruption further degraded this area and the need for 
disposal areas during emergency dredging operations also reduced the limited 
wildlife habitat available. Consequently, Cowlitz River wildlife populations 
remain low. 

Columbia River 

The lower Columbia River provides valuable wildlife habitat. The riparian/ 
wetland communities support abundant avian populations including Important 
migratory and wintering waterfowl. 

Social and Economic Setting 

Population in the study area is concentrated along the lower Cowlitz River, 
primarily in the incorporated communities of Kelso (11,000), Longview 
(30,100), and Castle Rock (2,140) (1983 populations), and the unincorporated 
community of Lexington. Over fifty percent of the population of Cowlitz 
County lives in Kelso and Longview, on opposite sides of the Cowlitz River. 
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Land use In Longvlew consists of valuable high density residential snd 
commercial development within the city Halts, with large sreas of Industrial 
sctlvlty located In the leveed flood plain of the Cowlitz and Columbia 
Rivers. In Kelso, single family residential Is the largest land use, with a 
small amount of land In commercial use. Csstle Rock and Lexington land use Is 
mainly residential; the remaining rural floodplaln provides areas for 
agriculture, dredged material disposal, and for a minor amount of Industrial 
activity. 

The Cowlitz Valley Is a segment of a major transportation corridor. It 
contains Interstate Freeway 5, the major route for the vehicular traffic 
between Portland, Oregon, and Seattle, Washington. The Burlington Northern 
and Union Pacific railroad tracks carry an estimated 22 trains per day, 
Including freight and AMTRAK passenger trains. The rights-of-way for these 
transportstlon modes are vulnerable to damage by flooding where their bridges 
cross the Toutle River near Its confluence with the Cowlitz. 

The economy of Cowlitz County Is based on manufacturing Industries, with the 
lumber, wood products, and paper products Industries the most Important. 
Retail trade, services, and government are the next largeat sectors of the 
economy. The Kelso-Longvlew area Is the largest center of industrial activity 
and employment In the county. 

ENVIRONMENTAL EFFECTS 

Physical Environment 

Sediment Retention Structure 

The single sediment retention structure alternative entails constructing a 
single (SRS) or multiple stage (MSRS) retention structure on the North Fork 
Toutle River with enough storage to trap most of the material projected to 
erode from the debris avalanche. Downstream dredging would be necessary to 
remove material to achieve the desired Cowlitz channel condition below the 
site and to remove sediment which passes downstream during SRS construction, 
and between the years 2000 and 2035 after the structure is full. During the 
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outyeara, 27 mcy of material would be removed from and disposed of along the 
Cowlitz River. Minor levee Improvements at Kelso are part of this 
alternative. 

Sediment retained behind the structure will permanently fill in the existing 
strcambed and floodplaln of the North Fork Toutle River. High suspended loads 
and sediment levels and channel Instability would continue for prolonged 
periods la the sediment Impoundment area. Once maximum sediment retention Is 
achieved, channel stability could occur across the plateau of Impounded 
sediment. 

Impoundment by the sediment retention structure could lead to water quality 
problems If the project were allowed to store water during the summer and 
fall. To alleviate potential water quality problems, the multiple-level pipe 
outlet was designed to pass Inflow during normal flows and to minimize storage 
during storm events, thus minimizing the Impoundment retention times of 
runoff . 

Downstream from the structure, dredging In the lower Toutle River could still 
continue for a year and decrease as channel stabilization and degredation 
occurred. With the material from the debris avalanche retained In the upper 
Toutle Valley, physical and biological recovery of the lower river will occur 
at a greatly increased rate compared to no action conditions. Beyond 
approximately the year 2000, dredging of 27 mcy of material would take place 
in the Cowlitz River. 

Dredging and Levee Measures 

Implementation of the dredging alternative would result In the transformation 
of the landscape in the Toutle and Cowlitz valleys. Approximately 134 mcy of 
material would be dredged between 1986 and 2035 to maintain the base channel 
configuration. Intermediate dredging would raise the total volume to 167 
mcy. Of the base dredging total, 92 mcy would come from the Toutle River and 
42 mcy from the Cowlitz River. In later project years, dredged material would 
replace low-lying agricultural land and other open spaces in the Cowlitz 
Valley. This transformation will occur over a period of fifty years, with 
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lands adjacent to the Toutle river being filled first, followed by sites 
adjacent to the Cowlitz. In some areas , the Cowlitz River could flow through 
a channel formed of dredged material, with sloping walls up to 70 feet high at 
the slte*s full development. The filling of sites farther inland would extend 
thia transformation beyond the limits of the river Itself. 

Dredging activities in the river generally result in increased turbidity* 
Since existing turbidity levels are already high as a result of the continuous 
sediment load being carried from the Toutle. this Impact would be minimal. 
Return waters from disposal areas generally will carry high levels of 
suspended solids unless provisions are made to contain these waters to allow 
settling before release to the river. Disposal sites farther from the river 
generally rely on existing drainages to return excess water to the river. Any 
sediment carried by these return waters usually settle out in these smaller 
drainages and can adversely affect their ability to drain the inland areas. 
Erosion over time from the disposal piles might also deposit material in 
inland drainages Impeding natural flows and possibly cause minor flooding. 

Each disposal site will be evaluated, prior to its use, to determine the 
existing drainage requirements in the area and the measures needed to maintain 
that drainage. If this question is consistently addressed in each case over 
the project life, no significant problems with drainage and runoff should 
occur. 

Levee raises require extending the bases of some portions of the levees to 
establish the required safe heights and side slopes. Filling on the inland 
side of the levees is Implied. The amounts of fill required vary depending on 
the level of protection provided, with the least amount of fill required for 
the base level and the maximum amount for the 500-year level. 

Biological Environment: Fisheries 

Single Retention Structure 

Toutle River ; The construction of a single retention structure at the Green 
River location will have the following major impacts on the Toutle River 
fisheries resource: 
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1. Blockage of natural f Ish movement 

2. Inundation of spawning and rearing habitat, and 

3. Downstream Impacts. 

A structure of this nature would totally block all natural upstream and 
downstream migration of anadromous fish. Fish passage facilities are 
proposed. Providing these facilities would allow the continuing 
reestabllshment of anadromous fish runs into tributaries above the SRS. 

The backup of sediment behind the structure will Inundate the streambed of the 
North Fork Toutle with sediment. This Inundation would not be significant 
since this stream is already subjected to sedimentation from the debris 
avalanche. However, the height of sediment backup will also affect 
tributaries that were not significantly affected by the eruption. Alder 
Creek, which currently provides productive spawning and rearing areas, will be 
Inundated. 

The blockage of downstream sediment movement by this structure will result In 
more rapid recovery of fish habitat below the structure; Improved conditions 
will develop on approximately 17 miles of main stem Toutle River and 13.2 
miles of North Fork Toutle River. With reduced sediment delivery, materials 
in the stream below the structure will erode and allow the reestabllshment of 
a gravel-bottomed stream with riparian vegetation supporting f lshllfe. This 
forecast of downstream recovery depends upon the quality of water released 
from the Impoundment. The potential exists for Impounded water to warm to 
such an extent that when released, Its temperature would be detrimental to 
fish survival. However, with the minimum water Impoundment proposed, It Is 
anticipated that outflow water temperatures will not be significantly 
different than Inflow temperatures. Initial downstream and outyear Cowlitz 
River dredging Is proposed as part of this plan. This operation would, 
however, be greatly reduced under the SRS alternative. 

Cowlitz River : The major factor affecting fish habitat In the Cowlitz River 
is the continuing sedimentation. This alternative, by reducing the amount of 
material delivered to the Cowlitz, would result In accelerated recovery for 
this stream from its mouth to the confluence with the Toutle, approximately 20 
miles of stream. 
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Columbia River : Since no significant sedimentation Is expected for the 
Columbia from blast debris with the most recent forecast, no alternative 
Impacts this river's fish habitat. 

Dredging and Levee Measures 

Dredging operations In the lower Cowlltt River would have little adverse 
effect on migratory fish. Higher turbidity levels would occur during 
dredging, temporarily degrading the already poor water quality conditions in 
the locality of the dredging operation. The magnitude of the Increase in 
turbidity over existing conditions would not be great, and would not be 
expected to prevent or Impede fish migrations. Timing of the dredging work 
would be coordinated with stste end Federal fisheries agencies to minimise 
adverse effects on migrating fish. However, dredging the sediment deposition 
from a low probability event occurring immediately to or during a fiah run 
would have potentially significant adverse effects. Dredging operations would 
be conducted to provide sufficient channel width and depth for fish passage at 
all times. 

Dredging in the lower Toutle River has a greater potential to adversely affect 
fish passage. Its shallow channels and lesser stream flows could mean almost 
constant perturbation of fish movements. An adequate fish passage channel can 
be provided, however, by diverting the channel away from the excavation area 
and maintaining minimum depths as prescribed by fishery agencies. Dredging in 
the lower Toutle has occurred during seversl winters at LT-1 without seriously 
sffecting fish passage. 

Biological Environment: Wildlife 

Single Retention Structure 

Toutle River: The major effect upon wildlife of this measure is the sediment 
inundation of wildlife habitat behind a single structure. The Green River 
site Inundation area of 3,267 acres is shown in Figure V-l. The major change 
would occur in types other than barren or disturbed revegetated; these two 
types, which comprise approximately half the area that would be Inundated, 
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will experience continued perturbation from sedimentation with or without the 
project. Once the fill of sediment behind the structure subsides, the srea Is 
expected to return to a marsh/ riparian habitat. Downstream from the 
structure, the reduction in sediment would allow the recovery of riparian 
habitat unaffected by continuous channel change. This area, Including the 
srea in the Toutle River flood plain Inundated yearly, Is approximately 1,770 
acres. 
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Cowl It i River : The reduction of sediment Infill and dredging will be 
beneficial to Cowlitz River wildlife. The reduction In sediment delivery 
would allow the Cowlitz channel to stabilize and riparian habitat would 
reestablish sooner than If no action were taken. A reduction In dredging alao 
reducee the amount of wildlife habitat affected by dredged material disposal. 
In outyears, approximately 32 mcy would be taken from the Cowlitz River with 
either a SRS or MSRS. 

Columbia River : Again with no sediment, no Impacts on wildlife habitat can be 
attributed to the SRS or a MSRS. 

Dredging and Levee Measures 

This alternative could reault In potentially significant adverse effects on 
wildlife. Further detailed atudy would be required to assess those effects. 

In a preliminary analysis, potential dlapoaal sites on the lower Toutle, 
Cowlitz and Columbia Rivers were grouped Into habitat categories. Acreages of 
habitat types at each alte were identified using a geographic Information 
system analysis of aerial photography. The habitat categories are described 
In the U.S. Fish and Wildlife Continued Planning Aid letter (aee Appendix D), 
and are used as a basis for estimating mitigation costs and requirements. 

The categories, types of habitat, and acreages of each are Hated below. 

Category 1: sites which hsve been previously used for dredged material 

disposal or urban uses - 3,564 acrea. 

Category 2: sites classified as grasslands, shrublanda, or agriculture 

- 1,520 acres 

Category 3: sites classified as wetlands, forests, or open water - 

1,694 acres. 

These figures represent the maximum amounts of these habitat categories which 
could be affected by disposal of dredging material. It la likely that some of 
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the disposal sites Identified In this preliminary analysis would not be 
available for disposal for one reason or another. 

For this analysis, a preliminary estimate of mitigation associated with the 
dredging alternative was derived. Category 1 altes used for dredged material 
disposal would not require the acquisition of any landa for mitigation, but 
will require revegetatlon. Category 2 sites used would require the 
scqulsltion of one acre for each acre of disposal, and revegetatlon of the 
disposal and mitigation lands. Category 3 sites would require the acquisition 
of one and a half acres of mitigation land for each acre of diaposal and 
Include extensive habitat Improvements. Total mitigation land acquisition 
with the dredging alternative is 4,061 acres. 

Losses of wildlife habitat would occur incrementally over the 50-year project 
life. Sites closest to the rivers would be filled first. Once these are 
filled to capacity, more distant sites would be used. 

The effects of levee raises on wildlife habitat would be relatively minor. 
The existing levees are in urban areas with minimal wildlife habitat values 
adjacent to the levees. 

Social and Economic Effects 

Single Retention Structure 

The flood protection provided by this alternative would help to restore 
favorable conditions In downstream communities, allowing business and 
commercial activities to proceed as normal business factors permit. Some jobs 
would be generated by construction of this alternative. 

A SRS on the North Fork Toutle River would inundate several private 
residences, a state highway, a county road, and utilities. Nine homes or 
buildings would require removal. Downstream dredging would require use of 
agricultural and other lands for disposal. 
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Dredging and Levee Measures 



Materials from the dredging alternative would eventually fill most of the low 
lying areaa along the Cowlitz River. Sites close to the river and cloaest to 
the resches in which dredging occurs would be the most desirable froa the 
standpoint of engineering and economics. Many sites adjacent to the river are 
currently used for disposal and would continue to be used until filled to 
cspaclty. Utilizing theae sites haa the leaat aoclal and economic effects. 

Many other sites, further froa the river, were never used for disposal and 
continue to be used for other purposes, such as agriculture or recreation. 
Dlapoaal of material on theae sites would have a much greater Impact. Theae 
lands would be removed from agricultural production, potentially eliminating a 
number of economically viable family farming operations In this area. Other 
altea which are currently used for recreation would not be available for this 
purpose once disposal begins. Several of theae sites are developed parks; 
their elimination would result In a substantial loss to the communities In 
which they are located. The most notable example la Riverside Park In the 
unincorporated community of Lexington. 

Several potential sites are adjacent to schools and are being used. Disposal 
on these sites would curtail these uses while disposal Is occurring, leaving 
theae schools adjacent to disposal piles. The elevation of theae areas could 
be up to 70 feet higher after filling than the ground elevation of the 
adjacent school buildings. Dse of these sites for disposal of sediment would 
have high human Impact. 

A number of altea contain public works which will need to be relocated, 
disrupting the sense of community In these areas and the lives of the 
Individuals forced to move. 

Evaluation of the social and economic effects of disposal of dredged material 
at over 100 sites Identified In the Cowlitz Valley Is complicated by the 
50-year life of the project. Locations Identified as disposal sites for this 
action may not be needed for many years. With these sites essentially 
committed for use as disposal sites at some future time, options available to 
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the landowner for use or sale of them are restricted. Assuming that rlghta of 
entry, easements, or sales would not occur until the need arose for use of the 
site for disposal, the landowner would probably be reluctant to Invest In 
Improvements to the land or the conatructlon or Improvement of atructures on 
the site. Although the owner may wish to sell the site to a private party In 
the Interim, It may be hard to find buyers who would be willing to Invest in 
property Identified by the Federal government as a potential dredged material 
disposal site. If salea occur, prlcea are likely to be affected by tbls 
restriction. 

The effects of disposal are cumulative over the 50-year project life. Sites 
closest to the river would be filled first, creating a channel along the lower 
twenty miles of the Cowlitz River, with sloping walls up to seventy feet 
high. As sites farther from the river are used, remaining open spaces will 
be covered with mounds of sandy materials. In some areas, where open space 
now predominates, existing roada might pass through valleys of dredged 
material. These effects are most probable in the Lexington area, which Ij 
characterized by clusters of residences surrounded by agricultural lauds. 

Once filling is completed, the ultimate use of the disposal sites could be 
much different than that which exists today or which might otherwise be 
planned through zoning regulations or comprehensive plans. What will occur is 
difficult to predict because of the time span involved and the actual height 
to which any given site might be filled. Sites filled up to t'ue maximum 
height of 70 feet may not be suitable for agricultural, residential or 
industrial development. 

Levee raises in Kelso, Longview, Castle Rock and Lexington could require the 
removal of existing residences on or near the levees. The number of 
relocations required varies with the level of protection provided by the levee 
raise. Accomplishment of 100-year level protection requires relatively few 
removals and relocations, while modifying the levees to provide a 500-year 
level of protection demands extensive relocations and modifications to 
existing structures, including the Allen Street Bridge between Kelso and 
longview. 
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SUMMARY 



Table V-l compares the environmental effects of the SRS and DLR measures. 
Any option principally involving dredging has potentially severe negative 
impacts on the physical, wildlife, social snd economic environments. The SRS 
calls for more mitigation of impacts on fish runs in the upper Toutle Valley, 
In the form of programs to Insure passage up- and downstream of the 
structure, but accelerates the full recovery of the Toutle River below the dam 
and the lower Cowlitz River. Additional staging in outyears might avoid 
dredging and the associated environmental effects. In aggregate, the SRS or 
a MSRS is the preferred alternative based on environmental effects. 
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TABLE V-l 

COMPARATIVE ENVIRONMENTAL EFFECTS OF SRS AND DREDGING /LEVEE RAISE 
ALTERNATIVES 



SRS 



DREDGING /LEVEE RAISE 



PHYSICAL Material eroded from debris 

ENVIRONMENT avalanche would be retained 
in the Toutle Valley. 
Material would continue to 
be carried from sources 
downstream of the structure 
for 1 year, but less 
sediment would be 
transported to the lower 
Toutle, Cowlitz and Columbia 
Rivers than if no structure 
built* An increase in 
temperature could 
occur (in excess of 28*C 
during the summer months or 
up to 7-9 - F above natural 
during the remainder of the 
year) due to ponding behind 
the SRS. Cowlitz River is 
dredged for 27 mcy between 
2000-2035. 



Materials would be transported 
to the lower Toutle, Cowlitz, 
and Columbia Rivers. Hills of 
dredged material would replace 
low-lying agricultural lands and 
other open spaces. Increased 
turbidity due to dredging opera- 
tions. Return waters from dis- 
posal areas could carry sediment 
which could settle In and fill 
existing upland drainages, 
causing minor flooding In small 
waterways. Levee raise would 
require extending bases of some 
levees to establish required 
height and side slopes; fill 
would vary depending on level of 
flood protection provided. 
Toutle and Cowlitz Rivers 
dredged for 134 mcy total. 



BIOLOGICAL Fish passage in the Toutle 

ENVIRONMENT: River would be blocked above 
FISHERIES the structure. Loss of 

habitat with sedimentation 
upstream of the structure. 
Recovery of downstream 
channel and habitat would be 



Dredging in the lower Cowlitz 
would have little adverse 
effects on migratory fish, 
assuming operations could be 
scheduled to avoid major fish 
runs. This would be particular- 
ly problematical if a low 
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SRS 



DREDGING /LEVEE RAISE 



accelerated at sedlaentst Ion 
and suspended solids are 

reduced In lower Toutle, 
Cowl its and Coluabla Rivera. 
There would be outyear 
dredging lapse ts to a laaaar 
degree only* 



probability flood occurred 
laaedlately before or during a 
flah run. Dredging In the lower 
Toutle would have greater 
potential to adversely affect 
fish passage; however, care 
would be taken to provide an 
adequate flah passage channel 
separated froa the excavation 
area. Levee raise would not 
adversely effect fisheries or 
wildlife. 



BIOLOGICAL Establishment of vegetation 

ENVIRONMENT: upstresa of the structure 
WILDLIFE would be delayed until 

erosion of debris svalanche 
stabilizes. Riparian 
habitat In the lower 
Cowlitz would recover aore 
rapidly than if no 
structure were built. Less 
land would be needed for 
dredged aaterlal disposal 
thsn under a principally 
dredging option. 



Potentially significant adverse 
effecta to wildlife could result 
froa the disposal of dredged 
aaterlal on as aany as 6,778 
acres on the lower Toutle, 
Cowlitz end Coluabla Rivera. 
Habitat values st these sites 
rsnge froa low-value disturbed 
areas to wetlands, forest, or 
open water. Habitat losses 
would occur incrementally over 
the 50-year project life. 
Further detailed study would be 
required to assess the effects 
of dredging on wildlife. The 
effects of levee raises would be 
relatively minor. 



SOCIAL AND Beneficial effects to 

ECONOMIC coaaunity viability and 

EFFECTS economic stability In 



Most of the low-lying areas 
slong the lower Cowlitz River 
could eventuslly be filled, 
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SRS 



D REDOING /LEVEE RAISE 



at flood protection it 



downstream communities 



retained in upper Toutle 



restored and sediment is 



including sites currently being 
used for recrestion,sgrlculture, 
school athletics, residences 
end businesses. Over 100 sites 



Valley. Relocation of 
residencies upstream of 
the structure would be 



in the lover Cowlitz Vslley have 



been identified for use ss 



sreas for the 50-yesr project 



required. 



life. Businesses and residences 



would be relocated, disrupting 
the sense of community. Open 
spaces would be replaced by 
hills of material up to 70-feet 
high, which may not be suitable 
for any kind of future 



industrial or residential 



development . 



STATUS OF COMPLIANCE OP ALTERNATIVES WITH ENVIRONMENTAL LAWS, REGULATIONS, AND 
EXECUTIVE ORDERS 

Nstlonai Environmental Policy Act 

1. SRS: A Draft and Pinal E1S were prepared in compliance with this Act, 
and were circulated for public and agency review and comment. The Pinal EIS 
was sent forward by the Chief of Engineers to the Secretary of the Army as 
part of the Peasibility Report. 

2. Dredging and Levee Raise (DLR) : If this alternative is selected, s 
■upplement to the Peasibility Report EIS will be required. 

Clean Water Act 

1. SRS: A water quality evaluation, as required by Section 404(b)(1) of 
the Act, was prepared and signed by the District Engineer following public 
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review and comment. This evaluation was Included In the Feasibility Report 
and FE1S aent forward by the Chief of Engineer!. Compliance with the Clean 
Water Act will be accomplished through the provisions of Section 404(r) of the 
Act. 

2. DLR: Section 404 evaluations will be completed aa required before 
dlapoaal occurs at Individual sites. State water quality certification will 
be required. 

Coastal Zone Management Act of 1973, Aa Amended 

lb action under either of theae alternatives would occur within the coaatal 
xonea of Washington or Oregon. This Act Is not applicable. 

Endangered Species Act of 1973, Aa Amended 

1. SRS: The U.S. Fish and Wildlife Service waa consulted and a 
determination waa made that no threatened or endangered a pedes would be 
adversely affected. 

2. DLR: Consult st Ion with USFWS would be required for each of the 
proposed dlapoaal sites. 

Fish snd Wildlife Coordination Act 

1. SRS: The USFWS was consulted In compliance with thla Act. A 
Coordination Act Report, coordinated with other Federal and State resource 
sgenclea, waa received. 

2. DLR: The USFWS waa consulted In compliance with thla Act. A draft 
Continuing Planning Aid Letter waa received and la Included In thla Decision 
Document (aee Appendix D). 

Marine Protection, Reaearch and Sanctuaries Act of 1972, Aa Amended 

1. SRS: Not applicable. 

2. DLR: if dredging needs exceed the availability of dlapoaal sites 
along the lower Cowlitz and Toutle Rivera, transport of dredged material to 



118 



the ocean may be considered. A Section 105 evaluation would be required 
before ocean disposal could occur. 

Preservation of Historical Archeologlcal Data Act of 1974 and National 
Historic Preservation Act 

1. SRS: Full compliance. A cultural resources Investigation was 
completed and concurrence with the findings received from the State Historic 
Preservation Officer. No adverse effects to cultural resources are 
anticipated with this alternative. 

2. OLR: Cultural resources investigations for siost of the proposed 
dlspossl sites would be required. Sone sites which were used previously have 
received cultural resources clearances. 

Executive Order 11988, Floodplaln Management 

Implementation of any of the measures except the no-action strategy would help 
to stabilize hydraulic conditions in the Cowlitz and Toutle Rivers and allow 
local authorities to develop plans to manage future use of the flood plains. 
Floodplaln lands would be reduced by any of the options including dredging. 

Executive Order 11990, Protection of Wetlands 

1. SRS: The effects of the SRS on wetlands are discussed in the 
Feasibility Report EIS, and the Continuing Planning Aid letter (Appendix D). 
Outyear dredging impacts are much lower than those under DLR. 

2. DLR: The effects of dredging on wetlands are discussed in the 
Continuing Planning Aid Letter which is contained in this Decision Document. 
Further analysis and discussion would be required in a supplement to the 
Feasibility Report EIS. 
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CHAPTER VI - CONSIDERATIONS FOR DECISION MAKING 



DISCUSSION 

Background for the Decision Document 

The current CP&E studies Include an analysis of four alternative measures 
(dredging, SRS, MSRS, and levees) to an equal level of detail. Typically, 
fever measures would he addressed during this study phase. The uniqueness of 
existing conditions In the Cowlitz /Tout le River basin dlctatea the current 
approach; specifically, the eruption caused major disturbances In the geology 
and hydrology of the watershed. The short five-year post eruption period of 
record has not provided the full range of possible events needed to predict 
future conditions with a normal degree of analytical precision. 

Sediment erosion with deposition Is partly responsible for potential flooding 
in the Cowlitz River. This deposition Is highly dependent on storm runoff and 
volcanic activity. Low probability storms (greater than 20-year frequency) 
have the potential to move large volumes of sediment (see Table II-3) In a few 
days. These low probability events could create short term sediment problems, 
but do not have as significant an effect as mudflows on total projected 
sediment yields. As discussed In Appendix A, volcanlcally-caused mudflows not 
only can provide large volumes of sediment in a few short hours, but they 
also can disturb the stream channels and result in long-term Instability. 
Volcanic activity and mudflows sre expected to result In magnitudes of 
material similar to the experience of the past five years for the entire 
50-year study period, making them a dominant sediment-producing process. 

The eruption also altered the hydrology of the watershed by altering 
vegetation and stream characteristics. A return of the watershed to 
conditions approximating preemption conditions in all aspects would need to 
occur for flood peaks and associated flood risks to be significantly reduced 
without action. 

Principle areas where vegetation Is returning are the side slopes of the area 
between the N-l structure and the mountain. The material Included In the 



120 



sediment budget cones not from these side slopes but from the debris svslsnche 
(deposited In the river valley by the original eruption). There Is little 
evidence of nstursl recovery on the svslsnche. The deposition of this 
material varies - with depths to 600 feet. Erosion channels move back and 
forth across the svslsnche, cutting at th« sides of the channel and eroding 
the material. Some of these channels are over 50 feet deep with little chance 
of stsblllzlng this material through revegetat ion. The small aaount of 
vegetation that would estsbllsh on the svalanche would eventually be 
undermined through the erosion process. The result of the lack of natural 
recovery has been sn Increase in the discharge of low probability events. The 
three Toutle River tributaries, the North Fork, South Fork end Green River, 
used to hsve grsvel end cobble beds. The riverbeds sre now largely sand and 
grsvel. Ml three trlbutsrles now peek at about the same time (this did not 
hsppen prior to the eruption). The result of these hydrologlc changes Is thst 
the peak discharge for any storm event is higher than it was before 1980, snd 
will remain so over the next 50 years unless significant restoration of the 
watershed occurs. 

The key fsctors to consider In recommending a solution to potentlsl flooding 
problems In the affected area are: 

economic cost of each measure, 
environmental values and Impacts, 
risks associated with each alternative, 
and, uncertainty of future sediment yield. 

The economic cost of a measure Includes not only the cost of Implementing the 
■assure, but also the residual damages thst would still occur once the measure 
is in-place and functioning. The Impact that a measure or alternative will 
have on the environmental resources in the affected area must also be 
considered. Each alternative has environmental pros snd cons. The "risk" of 
• particular measure or alternative relates not only to the degree of flood 
protection It provides, but also to the degree to which the measure can handle 
■•Jor influxes of sediment from a low probability storm or mudflow without s 
■lgnlflcsnt reduction in protection against subsequent storms in the same 
■star year. The solution chosen should be flexible, or able to be modified 
In future years, to accomodate the uncertainty of future sediment yield. 
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8u»mary of Key Decision Document Conclusions (to this point) . 

General Discussion . As s result of the sediment analysis, the Corps of 
Engineers developed a sediment budget of 550 racy (B) to represent the most 
likely sediment yield during the 50-year project period. If no future action 
were to be taken to control the sediment , potential flooding along the Cowlitz 
River would result in average annual damages (at the expected sediment budget) 
of $43,411,000 per year. With base condition dredging (authorised by Public 
Law 98-63), damages have been reduced to $16,505,000 per year. The majority 
of rasldual damages with base dredging (84 percent) occur In the Kelso area 
due to a low aectlon of levee. Ten percent of the damages occur in unleveed 
areas along the 20-mile course of the Cowl it 7 River below Its confluence with 
the Toutle liver. Three percent occur at Castle Rock; two percent at 
Lexington; and one percent at Longvlew and the transportation corridor. No 
damages are Included for navigation disruption on the Columbia River as 
disruption Is not anticipated with the current forecast. 

Four measures were evaluated during this study in an attempt to address flood 
damages. These measures were combined Into three feasible alternatives for 
addressing the flooding problem: Dredging based in the Toutle and Cowlitz 
Rivers, A Single Stage Retention Structure (SRS) with Toutle and Cowlitz River 
dredging, and a Multiple Staged Retention Structure (MSRS) with associated 
dredging. All were combined with levee Improvements. These alternatives were 
compared to find the NED plan using the E budget, and a sensitivity analysis 
was conducted to determine how the NED plan reacts to changes in the sediment 
budget projection. In all cases, care was taken to assure that each 
alternative provided comparable levels of protection and residual damages. 

Levels of protection provided by the Cowlitz River channel and levees at 
Longvlew, Kelso, Lexington, and Castle Rock have been dramatically changed by 
the eruption and subsequent natural events and recovery actions. Table VI-1 
illustrates this point and shows the protection levels achieved with the 
alternatives In place. It should be recognized that protection levels for the 
dredging alternative may be lower at some points in any given water year if 
low probability events deliver sediment at rates that exceed available 
dredging capacity. 
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TABLE VI-1 
PROTECTION LEVELS 
(•▼•rage exceedence interval, years) 





Pre- 

Eruption 


Base 

Dredging 
w/Exiet. 
Levees 


Intermediate 

Dredging 

+ Levees (KL) 


SRS, Base-Plus 
Dredging 
Plus Levee 
(EX) 


Longview 


100-yearV 


71-year 


167-year 


167-year 


Kelso 


lOO-yearV 


3-year 


143-year 


U3-year 


Lexington 


lets than^/ 
10-year 


77-year 


167-year 


167-year 


Castle Rock 


greater thanV 


71-year 


118-year 


118-year 



100-year 



1/ Baaed on Portland District interim letter report, entitled. Drainage 
District Condition Study on Safe Water Surface Levels , dated May 1978. 
One-hundred-year PSP is the minimum level which existed. Freeboard of 10 
feet (at Longview) and 5 feet (at Kelso) were not Incorporated into this 
protection level determination (i.e. the PSP was probably greater). 

II Inside toe of levee prior to the 1980 eruption was used as the safe height 
for PSP determination. 

3/ Three-feet below the crest of Castle Rock levee prior to the 1980 eruption 
was used as the safe levee height and for determination of PSP. 



The alternative displaying the greatest net benefits (benefits minus cost 
expressed in dollars per year) - the NED plan - consisted of: 



* an SRS (125-foot spillway creat) at the Green River site 



* dredging along the Cowlitz and Toutle Rivers in the first year of 
construction 



outyear dredging along the Cowlitz River beginning in year 2000 



and * a minimal levee improvement at Kelso. 
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The analysis conducted to determine the NED plan* 8 sensitivity to changes In 
projected sediment yield Indicated that for a yield of 0.64 E or less, 
Intermediate dredging In the Toutle River Initially and then In the Cowlitz 
River, and minimal levee Improvements at Kelso, would be the best economic 

choice. 



if the sediment budget were expected to be less than 0.64 E, the NED plan 
would consist of anticipatory dredging through the establishment and 
maintenance of sediment stabilization basins (SSB's) and minimal levee 
Improvements at Kelso. These basins slow the velocity of water by 
overdredglng the channel bottom to create a sump to trap sediment material. 
Nearly all the material dredged under the 0.64 E budget would be dredged on 
the Toutle River. 



The environmental effects of the alternative plans are also sensitive to 
sediment delivery, but the effects for the E budget are summarized below. 

TABLE VI- 2 
COMPARISON 0? ENVIRONMENTAL EFFECTS 
FOR SRS AND DREDGING ALTERNATIVES 

SRS /DREDGING/LEVEE DREDGING/ LEVEES 



9 5207 acres of land required for SRS 
and other facilities (3200 acres of 
which would be Impacted by retained 
sediment) 

° 1300 acres of land required for 
Inltal and outyear dredging 

More rapid recovery of downstream 
habitat along Toutle River due to 
reduced sediment movement. 

Natural recovery In reservoir area 
not effective until reservoir filled. 

° Natural recovery In disposal areas 
will occur as sites reach capacity 
and will be more rapid because 44 mcy 
would be placed. 



° N/A 



* 4400 total acres of land 
required for annual dredging 

° Recovery of downstream habitat 
along Toutle River delayed by 
continued sediment movement 

w N/A 

° Natural recovery will occur as 
sites reach capacity and will 
be slower because 134 mcy would 
be placed. 
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SIS /DREDGING /LEVEE 



mgDoiio/nma 



" Natural recovery In levee areaa 
depeoda on conatructlon period; 
these are already disturbed areaa. 



* Increaaed turbidity each of the 32 
yeara when dredging occura. 

* Possible Increaaed water temperature. 

* Relocation of realdenta upstream 
from atructure required; businesses 
and realdenta In disposal areaa must 
be relocated; open apace reduced; 
Increaaed community viability and 
stability downstream. 

* Fish passage in Toutle River 
blocked by atructure; mitigation 
required. 



* Loss of habitat due to sedimentation 
upstream from atructure. 



* Recovery of downstream channel 
and habitat more rapid. 



* Natural recovery In levee areaa 
depends on construction period; 
theae are already dlaturbed 



" Increaaed turbidity each of the 
50 yeara when dredging occura. 

* No effect anticipated. 

" Businesses and realdenta In 
dlapoaal areaa must be 

relocated; open apace reduced. 



* No blockage of fish paaaage due 
to dredging (aaaumlng required 
dredging can be coordinated 
with annual flah migrations). 

* Potential for major dleruptlon 
of flah migration and loaa of 
wildlife habitat due to 
sediment deposition and 
dredging following low proba- 
bility atorm or mudflow. 

* Recovery of downstream 
channel and habitat a lower. 



Aa the volume of material actually delivered to the waterway requiring 
dredging la reduced, the impacts of all plana are reduced accordingly. 
Conversely, an Increase In the volume of material depoalted also Increases the 
impacts of all plana. 

SEDIMENT BUDGET DEVELOPMENT 

The 550 mcy eroalon forecast presented in Appendix A was uaed to evaluate the 
alternatives in this report and la baaed on two main conditions: 

1) Volcanlcally-caused mudflow activity will continue at 1981-1985 levela 
'or the next 50 years. 
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2) Hydrologlc erosion of sediments will continue beyond the project life 
until sedlaent sources hsve been depleted. 

Volcanlcally-caused mid flows end the resulting erosion Is estlaated to 
continue st the observed sversge rate of 5 acy per year, removing 250 acy froa 
the avalanche over the next 50 years. This audflow sctlvlty will keep streaa 
channels upstreaa froa Coldwater Creek unstable, contributing. In part, to an 
additional 75 acy of hydrologlc erosion. In addition, hydrologlc erosion of 
non-imi.il low related sedlaents Is prlaarlly expected to occur downstream froa 
Coldwater Creek. This will result In the erosion of 115 acy of avalanche and 
alluvial deposits, for s total of 440 acy. The above estimates were reviewed 
by expert consultants and, as s result of their comments following their 
review, the overall estlaate was lncreaaed by 25 percent (110 acy) to 550 
acy. The table below summarizes the sedlaent budget calculation. 

TABLE VI-3 
SEDIMENT SOURCES AND VOLUMES 
(Based on E Budget) 

Source Sedlaent Yield 

(Z of Total 
(Voluae, acy) 550 acy Budget) 



Mudflow generated 250 45Z 

Hydrologlc erosion upstreaa from Coldwater Creek 75 14Z 
(Related In part to audflow activities) 

Hydrologlc erosion downstreaa froa Coldwater Creek 115 21Z 

Incorporation of consultants review 110 201 

550 100Z 
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The sediment forecast was systematically developed, with esch element 
Interrelated with the rest. Acceptance of condltlone other than those used In 
developing the E estimate could result in a significant, but Indeterminate 
revision to the sediment forecast. For instance, if the mudflow component 
were to be reduced I Ignif lcsntly , separate studies would he required to 
determine the hydrologlc component of the budget. Of particular concern to 
this study are conditions which would result in revised sediment forecasts 
that could change the selection of the preferred solution. The sensitivity 
analysis results lndlcste that forecasts of less than 0.6A E or greater than E 
would alter the NED plan. If sediment yields were less than 0.64 E, dredging 
could become the NED plan. The sensitivity snalysls beginning on page 1V-17 
summarizes conditions which could lead toward forecaata of 1/2 and 1-1/2 E. 

SUMMARY DECISION MATRIX 

The summary decision matrix shown ss Table VI-A Is provided to assist 
decision makers who hsve differing objectives, concerns and premises upon 
which to assess the likely sediment budget. The sensitivity analysis 
demonstrates that the NED plan will be different if the sediment budget were 
to be less than 0.64 E. Because the sediment budget and likely extent of 
natural recovery can not be known with certainty, decision makers should be 
sware of the implications of their choice. For example, if the SRS is chosen 
and the sediment budget proves to be less than 0.64 E, a loss of NED will be 
realized and a permanent blockage of the Toutle River will have been 
constructed. On the other hand, If dredging la chosen and the sediment proves 
to be equal to E, a loss of NED will have occurred and significant amounts of 
sediment will have to be disposed of along the Cowlitz River. Table VI-4 is 
designed to highlight all the relevant decision aspects of these choices snd 
situations that may occur. For any selection of an alternative, it is 
possible to identify the premises that could support such a choice. 
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TABLE VI- 4 

SUMMARY CHOICE MATRIX FOR DECISION MAKERS (DM) 



If DM believe 

Sed. budget will 
be lea a than 
0.64 E and/or 



SRS la Env. Leaa 
Damaging than 
Dredging 

If CM wlah to 
Aaaure certainty 
offered by SRS 
eolation 

and/or 



Minimi i e rlak 
from low probability 
■ingle or aequentlal 
event a 

and/or 

Emphaalxe EQ 



II 

If DM believe 

There la uncertainty 
In aed. budget, but 
feel it will be 
>0.64 E, and If they 
ere uncertain about 
natural recovery 
and /or 

SRS la Env. Leaa 
Damaging than 
Dredging 

If DM wlah to 
Aaaure certainty 
offered by SRS 
aolutlon 



If DM are milling If DM are milling 



III 

If DM believe 

Sed. budget will 
be >0.64 E and <E 
and 



SRS la Env. Leaa 
Damaging than 
Dredging 

If DM mlah to 

Aaaure certainty 
offered by SRS 
aolutlon 

and/or 



Maximize RED and 
EQ element a 

if DM are willing 



Forego RED for EQ 

and /or 
Forego NED for rlak 
averalon 

Forego opportunity 
to adjust response 
to realised sediment 



Rlak financial 
loaa of NED if 
Sed.<0.64 E 

Minor dredge In 
outyeara 

Budget for larger 
outlay In Initial 
yeara. 

DM would aelect 
125-Foot SRS 



If DM believe 

Sed. budget >E 
and/or 



SRS la Env. Leaa 
Damaging than 
Dredging 

If DM wlah to 

Aaaure certainty 
offered by SRS 
aolutlon 

and/or 



Maximize NED and 
EQ elements 

If DM are willing 



Rlak financial loaa 
of NED If Sed.<0.64 E 

Dredge or build 
atagea(a) In outyeara 

Budget for larger 
outlay In initial 
yeara. 

DM would aelect 

125-Foot SRS 



Rlak financial 
loaa of NED if 
Sed.<0.64 E 

Dredge or build 
atage(e) In out- 
yeara 



Rlak financial 
loaa of NED if 
Sed.<0.64 B 

Dredge or build 
atage(a) in out- 
yeara 

Budget for larger Budget for larger 
outlay In Initial outlay in Initial 
yeara. yeara. 

DM would aelect DM would aelect 

125-Foot SBS 125-Foot SRS and 

Flan for and 
build a second 
atage above 125' 
In outyeara 
or 

a ISO-Foot SRS 



If DM believe 

Sed. budget will be 
leaa than (<)0.64 E, 
and/or 



Dredging la eav. leaa 
damaging than SRS 



If DM wlah to 

Maximize NED 

and/or 
Eaphaalze EQ 



If DM believe 
There la uncertainty in 
aed. budget, but expect it 
will be <0.64 R 
and /or 

They are uncertain about 
natural recovery, but feel 
it will be substantial 
and/or 

Dredging la env. leaa 
damaging than SRS 

If DM wlah to 
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If DM believe 

Sediment budget will 
exceed 0.64 E 
and/or 

They believe watershed 
will return to pre- 
eruption hydrology 
and/or 

Dredging la env. lean 
damaging than SRS 

If DM wish to 



Maintain greater flex- 
ibility to adjust plan to 
the aed. realized over 
time 



If DM are willing to 

Rlak temporarily 
reduced levels of 
protection from low 
probability single or 
aequentlal events 

Forego certeinty of 
SRS eolation 

Rlak financial loea of 
WED if sed. >0.64 E 

Commit to long-term 
management of a 

dredging program 
Commit to budgeting for 
dredging coats on en 
annual baa la 



DM would select 
Dredging 



If DM are willing to 

Risk temporarily reduced 
levels of protection 
from low probability 
single or aequ e ntlal 
eventa 

Forego certainty of SRS 
eolation 

Rlak financial loss of 
NED If sed. >0.64 E 

Commit to long-term 
management of a 

dredging program 

Commit to budgeting for 

dredging costs on sn 

stmual basis 

Delay decision on SRS 

with possibility for 

construction of SRS at 

later date 

DM would aelect 

Dredging 



Maintain greater flex- 
ibility to adjust plan to 
thai sed. realised over 
time 

v. beat eolation 



If DM sre willing to 
Risk temporarily reduced 
levela of protection 
from low probability 
a ingle or sequential 
events 

Forego certeinty of SRS 
solution 

Accept financial loss of 
NED 

Commit to long-term 
management of s 
dredging program 

Commit to budgeting for 
dredging costs on am 
annual basis 

Delay decision on SRS 
with possibility for 
construction of SRS st 
later date 
DM would aelect 

Dredging 



CHAPTER VII - RECOMMENDED PLAN OF THE DISTRICT ENGINEER 



CONCLUSIONS 

The objective of this study wee to identify the best pleo to reduce flood 
damages to en eccepteble level In eccordence with guldence froa Principles end 
Guldellnee and sound profeeelonal judgment. Identif ication of the sediment 
budget to be used for plen fonsuletlon is the key to the decision process. 
Clven the uncertainties , 550 mcy repreeente our beet profeeelonal enelyeis of 
whet the sediment budget should be. Based upon the expected sediment budget 
and the considerations in Chapter VI, I conclude that: 

1. The potentlel for flooding in communities elong the Cowlitz River end 
damage to the t reneportetlon corridor require implementation of permanent 
measures to menage the rlek created by the movement of sediment in Toutle end 
Cowlitz Rivere. 

2. Based on the analysis performed during thle study, e plen consisting of e 
single retention structure on North Fork Toutle River et the Creen River site, 
minimal levee Improvements et Kelso end supplemental downstream dredging best 
meet the objective of developing a long-term plen to deel with flood problems 
resulting from the Mount St. Helens eruption. Thle plan eleo achieves the 
highest economic efficiency consistent with preservation of life end property 
end effectively deels with variations in quant it lee of sediment delivery. 
Minimum levee Improvements may be accomplished under authority of PL 98-63. 

3. This recommended plan provides more flexibility end safety in managing the 
unique sedimentation and flooding problem presented by the Mount St. Helens 
eruption than a dredging only or dredging and minimal levee relse strategy. 

What we now know about the sediment budget, as presented in this report, 
■hows a need to construct a permanent solution. 
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5. Coordination vlth nationwide experts in the field of sedimentation 
indicates that reported sediment predictions reflect the experience of the 
last five years and represent the best estimate to be made at this time. 
Because of the uncertainties associated with volcanic and hydrologlc events, 
we will continue to monitor sediment movement to learn more about sediment 
deposition over time and the associated risks. 

6. The Congress has established a Federal role in flood damage reduction. 
However, the flood problems stemming from the after-effects of the Mount St. 
Helens eruption created a unique situation. Past Federal emergency efforts, 
the Presidential commitment to respond to any future life or property 
threatening emergency and to prepare a Comprehensive Plan, and passage of PL 
98-63 and PL 99-88 all attest to the concern with the flood threat along the 
Cowlitz and Toutle rivers. 

7. Study of the expected sediment budget and application of the choice matrix 
presented in Chapter VI leads me to conclude that the selection of alternative 
III, a 125-foot SRS, is the best plan to meet the stated objective. In 
Chapter IV, this SRS with base-plus dredging during 1986 and between years 
2000 and 2035, and a levee improvement at Kelso was identified as the NED 
plan. 

8. A single retention structure on the North Fork Toutle River at the Green 
River site will Impede fish passage into the upper Toutle above the 
structure. Initial design and construction includes facilities for fish 
passage using trap and hauling methods. 

9. Requirements for annual sediment removal by downstream dredging during 
later project years will be analyzed each year. A comparison of the cost of 
this dredging versus raising the retention structure should be undertaken. To 
this end, no provisions should be made initially to preclude raising a 
completed structure above the preferred height If future conditions warrant. 
PL 99-88, which authorizes the Single Retention Structure with downstream 
action, is flexible enough to allow for raising of the structure if that 
proves more economical than outyear dredging. 
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OVERVIEW 



The NED plan Is a combination of three measures: the 125-foot spillway SRS at 
the Green River site, minimal levee Improvement at Kelso, Washington, and 
downstream dredging both during construction and with reservoir Infill In 
later project years. The Principles and Guidelines used for Federal studies 
require designation of the NED plan as the preferred one unless overwhelming 
evidence justifies another selection. All the evidence supports this plan. 
It provides the greatest net benefits. It requires limited environmental 
mitigation. Finally, It provides flexibility to deal with uncertainties about 
sediment volumes and transportation. 

During public and agency review of the Comprehensive Plan and Feasibility 
Report, Washington State, local governments, and various agencies supported an 
SRS upstream of the Green River confluence of the North Fork Toutle River. It 
was viewed as causing minimum Impact to the fishery, land use, and residents. 
This recommended plan would fulfill the desire of these important groups. 



RECOMMENDED PLAN ELEMENTS 



The SRS 



Description 



The design and construction methods employed for this structure reflect normal 
Corps' dam design criteria and will address safety and operational 
characteristics. The SRS would be constructed of earth and rockflll materials 
with a right abutment spillway in rock (see Figure VII-1). It would trap 
sediment and debris while allowing water to pass through an outlet works or 
over a spillway. When completed, the structure would rise 227 feet above 
foundation grade, or 182 feet above the existing ground, and extend 1,680 feet 
l « length with a spillway 500 feet wide. 

first feature constructed under the plan would be a large cofferdam 
PBtream from the structure site and the right abutment outlet works. The 
ferdam would serve two purposes: (1) to divert river flows around the 
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worksite; and (2) to serve as a snail interim sediment retention structure. 
Retention of sediment behind the cofferdam at the earliest possible date will 
significantly reduce early year downstream actions. Once the main structure 
embankment la constructed to a functional elevation higher than the cofferdam, 
the cofferdam will be Incorporated either into the embankment or the 
impoundment area behind the main structure. 

The main spillway would be built 125 feet above the existing streambed. Given 
normal hydrologlc conditions, this height will provide cspaclty adequate to 
capture most problem-causing sediment anticipated to erode from the debris 
avalanche between 1987 and 2035. Using the unregulated outlet works in the 
structure permits a natural variation of the size and depth of the pool 
extending upstream behind the structure for retaining sediment produced during 
various storm events. During major storms, large pools would form, allowing 
material to settle out prior to reaching the structure and outlet works snd 
thereby increaaing the actual retention capability of the structure. The 
structure in its present design not only retains sediment but also provides 
some Initial flow control through the outlet works and later with the 
spillway. However, flow control declines over time as the pool fills and is 
considered incidental to the structure. No benefits are claimed. 



The structure was tested for both the 213,000 cfs Probable Maximum Flood (PMF) 
and the 75 mcy Operating Basis Mudflow (OBM) to compare with- and 
without -project conditions. The flood will be passed and the mudflow 
either contained or passed without causing greater than without-pro ject damage 
for the 50-year operational life. In addition, the sediment delivered by a 
100-year flood would be trapped until 1991. 

Preliminary Design of the Structure : Continued analysis of the SRS site 
indicates the foundation is composed of competent basalt and dense gravels. 
Indicating adequate support is available for the proposed structure. All 
studies were made to satisfy existing Corps' design standards. 

Slzlnft o f the Spillway : Under normal conditions, a spillway is sired to pass 
the PMF. However, given the Instability of the upper Toutle River Basin and 
the necessity for providing the greatest possible margin of safety, the 
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spillway for the retention structure Is sized to pass the OBM. The design 
assumes that Spirit Lake and other upper basin lakes are stabilized. 
Therefore, hypothetical lake breakouts were not used as a basis for sizing the 
spillway. Table VII-1 shows the peak discharges at the SRS site for normal 
annual flows, low frequency floods, the probable maximum flood and the 
operating basis mudflow. 



TABLE VII-1 

PEAK DISCHARGES FOR NORMAL AND POSSIBLE FLOWS 
AT GREEN RIVER SRS LOCATION 

Type of Flow Peak Discharge 

(cfs) 



Mean Daily Plow 


1,254 


2-Year Flood 


13,100 


10-Year Flood 


19,600 


50-Year Flood 


26,100 


100-Year Flood 


30,800 


500-Year Flood 


43,000 


Probable Maximum Flood (PMF) 


206,000 


Operating Basis Mudflow (OBM) 


228,000 



As Table VII-1 indicates, the peak discharge for the PMF is 206,000 cfs and 
peak discharge for the OBM is 228,000 cfs. Therefore, the OBM is the design 
flow for the spillway. 

As sediment infills behind the structure, available storage Is ultimately 
decreased to a run of river configuration. A determination for an additional 
height of structure and spillway crest may be required to continue storage. 
This would substitute for dredging in out years. 
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Levee Improvements 



Description 

The safe height of the existing levee at Kelso will be raised through 
improvements to the oversteepened backs lopes. Improvements would bring the 
levee, which runs from Cowlitz RM 1.3 to RM 7 (see Figure VII-2), up to Corps' 
standards. The emergency levee structures, constructed in 1982, would be 
removed as necessary from the existing permanent levees to allow construction 
of the Improvements. Deficient levee sections would then be improved by 
adding fill to the overly steep landward slopes, revetting riverward slopes 
where required, and seeding the new fill embankments. 

Downstream Dredging 

Approximately 17 mcy of sediment will be dredged during the first year of 
construction and 27 mcy after the reservoir fills and materials begin to pass 
over the spillway. Most of this total, 32 mcy, will be taken from Cowlitz RM 
10 to 20. Disposal sites along the Cowlitz River would receive the dredged 
materials. 

Mitigation 

Mitigation for North Fork Toutle River fish runs will be provided by a fish 
bypass facility. Adults would be trapped at the foot of the SRS and hauled 
upstream in vehicles. Juveniles would pass downstream throughout the outlet 
works and spillway of the structure. Initial cost of the bypass Is estimated 
at $1.3 M. Annual operation and maintenance would be $0.1 M. Lands acquired 
for the reservoir would be managed for wildlife habitat. Limited initial 
seeding and fertilization would be approximately $1,000 per acre, 
^fertilization would be required for three years at $500 per acre per year. 

litigation for dredging operations Is dependent upon the category of habitat 
value for each disposal site used. 
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Category 1 sites are wetlands and other high value lands. Mitigation for this 
category would consist of replacement land purchase and habitat enhancement at 
$4,500 per acre and reshaping and revegetatlon of disposal sites at an 
additional $3,000 per acre. 

Category 2 sites are not as highly valued as habitat. Mitigation for 
selection and use of these sites would be some mitigation land purchase 
revegetatlon at $3,000 per acre. 

Category 3 sites require no mitigation land acquisition, but disposal sites 
would require revegetatlon at $3,000 per acre. 

Levee construction would require no separate mitigation because the existing 
levees are already low value habitat, it Is expected, however, that surfaces 
of the levee that are not rlprapped would be seeded for erosion control. 

With the recommended SRS (NED) plan In place and Cowlitz River outyear 
dredging, damage of $10,600,000 would not be Incurred at the transportation 
corridor until a flood of approximately 500-year recurrence Interval occurs. 

REAL ESTATE 

The SRS requires 5,207 acres of land above the North Pork Toutle RM 13.0 for 
the structure and reservoir based on the 125-foot spillway height. Dredging 
requires approxlmatey 25 different disposal sites for a total of approximately 
1,300 acres. Small amounts of land are required for the levee Improvements 
which will require additional sponsorship. 

COST ESTIMATE 

Table VII- 2 shows the costs of this plan. The expenditures for the SRS, 
levees, and dredging are detailed. This program will cost $231.1 million in 
l *85 dollars. Construction of the SRS, fish bypass, and levees accounts for 
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$65.7 million of those costs. Initial dredging accounts for another $25. A 
million and real estate snd relocations are $18 million. Other costs, 
Including 0«4, monitoring, and outyear dredging total $122 million. 

ECONOMIC SUMMARY 

The net benefits of this plan are $18,362,000 annually. This Is the most 
beneficial program with the 550 mcy sediment budget and for modeled sediment 
deliveries above 350 mcy. Average annual costs for this program are $9.38 
million compared to $13.35 million for the beat combination of dredging/ levee 
raise measures. 

ENVIRONMENTAL SUMMARY 

The recommended plan Is environmentally advantageous to plana maintaining 
channel geometry solely by dredging. Potentially substantial impacts of 
extensive dredged material disposal sites are minimized. Mitigation of fish 
runs can be carried out by standard programs. Flood control without major 
land use, social, and economic disruptions to local residents are possible 
vitb this plan. 

LOCAL SPONSORSHIP 

The State of Washington, Cowlitz County, and other local Interests have 
contributed to Federal emergency actions since the eruption. In addition to 
maintaining the Cowlitz County Flood Warning System, the state has spent 
$1 million to procure disposal sites for dredged material and another $3.5 
million (State Senate Bill 3519) was expended for related activities. For 
example, the state acquired lands at the Lower Toutle sediment stabilization 
basins LT-1 and LT-3, where dredging Is continuing. After erosion threatened 
the abutments of the 1-5 bridge, the State of Washington Department of 
Transportation placed revetment and sheet pile at the bridge to prevent 
further damage and possible closure of this major transportation route. 
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TABLE VI1-2 
TOTAL PROJECT COST 
125-FOOT SRS WITH COWLITZ BASE-PLUS DREDGING AND KL MINIMUM LEVEE 

($000,000) 



Total Project Coat 



SRS 

Construction 
MM 

Monitoring 
Real Estate 
Relocation 
Mitigation 



98.9 



63.7 
16.1 
5.2 
12.2 
0.4 
1.3 



Dredging 

Construction 
Real Estate 
Mitigation 



84.8 



76.15 
4.32 
4.33 



Levee (KL Mln. Levee) 
Cost 

Real Estate 
0&M 



0.74 
1.10 
0.96 



2.8 



Other 

Re vet sent 

Disposal Site Rehab. 
D/S Monitoring 



0.00 
6.80 
37.80 



44.6 



TOTAL PROJECT COST 



231.1 
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Within Cowlltr County, local sponsors signed cooperative agreements to provide 
lands, easements and rights-of-way for emergency levee raising. To date, the 
local governments have expended approximately $7.4 million on activities 
resulting from the eruption of Mount St. Helens. 

The State of Washington and Cowlitz County have indicated their willingness to 
share In the cost of a solution to the potential flood problem by setting 
aside $12.9 million and $4 million, respectively, toward the local share of 
project costs. 

RECOMMENDATION 

This decision document has been prepared to satisfy the recommendations that 
the Chief of Engineers forwarded to the Assistant Secretary of the Army in the 
draft legislation which accompanied his 7 May 1985 submittal of the Mount St. 
Helens Feasibility Report. The purpose of the continuing studies is to Insure 
that the best solution is ultimately selected for implementation. After 
carefully considering the uncertainties associated with estimating volume, 
movement, and deposition of sediment moving in the Toutle and Cowlits Rivers 
and after evaluating the environmental, social, and economic impacts of 
measures for controlling Mount St. Helens sediments, I find no compelling or 
convincing new evidence to justify selection of a staged sediment retention 
structure or dredging alternative. Therefore, based upon the preceding 
analysis, 1 recommend that the Acting Assistant Secretary of the Army for 
Civil Works Implement the construction of a sediment retention structure, with 
a 125-foot spillway height, on the North Fork Toutle River with associated 
downstream dredging and implement Improvements to the levee at Kelso, 
Washington. 




Colonel, Corps of Engineers 
District Engineer 
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INTRODUCTION 



Purpose 

This appendix updates the 1985 long range sediment forecast for the 
Toutle-Cowlitz-Columbla river system and documents the rational behind that 
forecast. The sediment forecast Is the basis for planning and designing of 
permanent sediment control measures. 

Sediment Forecast Summary 

This 1985 study Is the third In a series of long term sediment forecasts made 
by the Corps of Engineers (COE) for the Toutle, Cowlitz and Columbia Rivers. 
It Is based on a larger data base and more detailed analyses than earlier 
forecasts. The expanded data base Includes A photogrammetrlc surveys of the 
avalanche, an additional one-and-one-half years of suspended-sediment data, 
five additional Cowlitz River surveys, and more Information on the unit weight 
and gradation of the materials. 

The composition, erosion, and geomorphlc development of the debris avalanche 
was analyzed to determine existing erosion rates and the availability of the 
sediment sources. Suspended-sediment records and cross-section surveys on the 
Toutle River were used to determine Its role In the sedimentation process. 
Suspended-sediment records, cross-section surveys, dredging records and bed 
material samples were analyzed to determine the responses of the Cowlitz and 
Columbia rivers to observed sediment Inflows. The principle conclusions of 
this forecast are summarized below and described In detail In Sections 2 
and 3. 

1. Avalanche erosion is estimated to be 23 million cubic yards (mcy) in 
water year (WY) 1986, declining to about 13 mcy by WY 2000 and to slightly 
more than 6 mcy in WY 2035. This would result in approximately 630 racy of 
erosion between 1980 and 2035 (80 mcy 1980-1985 and 550 mcy 1986-2035). 

2. The Toutle River would only be a minor sediment source. 

3. Cowlitz River deposition Is forecast to reach nearly 120 mcy by 2035, 
with 80 percent of that volume upstream of River Mile (RM) 10. 
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4. Deposition in the Columbia River will be minimal and is not expected 
to be a significant problem except under extreme hydroiogic or mudflow 
conditions. 



Previous Sediment Forecasts 



Comprehensive Plan 

The first sediment forecast was presented In "A Comprehensive Plan for 
Responding to the Long-Terra Threat Created by the Eruption of Mount St. 
Helens, Washington" (COE, 1983). That forecast was based on a very limited 
amount of suspended-sediment measurements and avalanche cross-sections. 
Predicted erosion was based on the observed rate of erosion, and a theoretical 
equilibrium profile and channel geometry in the avalanche. Cowlitz River 
deposition was estimated from sediment transport modeling using the COE's 
HEC-6 computer program "Scour and Deposition in Rivers and Reservoirs". A 
mass balance was then used to estimate scour and deposition in the remainder 
of the system. The principle conclusions of the Comprehensive Plan sediment 
forecast were: 



1. Sediment erosion from the avalanche would average 50 mcy cubic yards 
(mcy) per year for the initial 10 years and would total I bey over 50 years. 

2. The Toutle River system acted as a deposltlonai area In the early 
years and later became a sediment source. 

3. Cowlitz River deposition would reach a maximum accumulation of 50 mcy 
by 1990 and then erode slowly. 

*• A total of 240 mcy would have to be dredged from the Columbia River to 
•aintain the navigation channel. 

Sedimentation Study/1984 

In September 1984, the COE prepared a second long-term sediment forecast 
r «port ~Mt. St. Helens, Cowlitz and Toutle Rivers, Sedimentation Study/1984" 
(SS/84). This report was the basis for planning the sediment control measures 
contained in the "Mount St. Helens, Washington Feasibility Report" (COE, 
l ^84). This second forecast was based on significantly more Information than 
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the first forecast. The most Important new Information Included: two complete 
years of suspended-sediment measurements on the North Fork Toutle, Toutle, and 
Cowlitz rivers; geomorphlc analysis of the avalanche (OSU, 1984); and 
additional cross-section surveys on the avalanche and the Cowlitz River. 

To predict erosion, the avalanche was divided Into subreaches based on 
distinct geomorphlc characteristics. Erosion was then forecast for each 
sub-reach based on the observed rate of erosion and a geomorphlc evaluation of 
the sediment available. The Initial sub-reach rates were balanced against 
estimates of the erosion caused by various processes. A slmlllar method was 
used on the Toutle River. Cowlitz River deposition was again predicted based 
on sediment transport modeling using the HEC-6 computer program, as was 
Columbia River deposition. The principle conclusions of the SS/84 sediment 
forecast were: 

1. The forecast erosion would be 28 mcy In WY 1985, declining to 16 mcy 
per year by the end of the century and to 7 mcy per year by 2034. The 
total erosion from 1980 through 2034 was estimated to be 750 mcy. 

2. The Toutle River would be a sediment source during the first 10 years. 

3. Cowlitz River deposition would accumulate to a maximum of 78 mcy snd 
then erode slowly. 

4. Columbia River deposition would occur primarily near the mouth of the 
Cowlitz and would total 145 mcy. 



Following Is a comparison of the studies conclusions: 
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Year of 
Study 



Avalanche Erosion 
Initial Total 
Year 1980-2035 
(mcy) (mcy) 



Cowlitz 

River 
Deposition 

(»cy) 



Columbia 
River 
Dredging 
(■<7> 



1983 
1984 
1985 



50 



28 



23 



1000 



750 



630 



50 



78 



120 



240 
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Critical Elements 

The critical elements affecting this sediment forecast are Identified below. 
Each critical element Is explained In detail later In this appendix. 

Erosion 

The observed erosion and geomorphlc development on the debris avalanche and 
the volcanic /mudf low activity of Mount St. Helens are critical elements In 
determining the Initial sediment yields. The total volume of erosion Is 
controlled by the availability of material and the presence of water, either 
from hydrologlc or volcanic events In sufficient volumes to transport the 
sediment materials. Future hydrologlc and volcanic events are critical 
elements In the long-term forecast. Because of the short period of record and 
complexity of the analysis, the forecast was reviewed by a group of expert 
consultatnts which recommended a final adjustment for consideration. 

Deposition 

The critical elements In determining deposition are the volume and gradation 
of the sediment Inflow, and the transport capabilities of the respective 
rivers. The impacts of deposition varies depending on Its location within the 
river system. 
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Study Limitations 

The long-term forecasting of sediment erosion, transport , and deposition in a 
highly disturbed watershed like the Toutle-Cowl ltz-ColumbIa, is complicated by 
the absence of proven analytical techniques, a short period of record since 
the Nay 1980 eruption, and the lack of major storm events which would 
demonstrate effects of low frequency storm-on-sedlment erosion. However, some 
review was made of significantly disturbed basins In California and a team of 
Corps experts visited Japan to evaluate volcanic erosion and control works in 
that country. The data base and analysis methods used to produce this 
forecast were developed over the past 3 to 5 years. The sediment forecast 
presented In this report is based on the current level of understanding of the 
sedimentation processes occurring In the watershed. The COE and USCS 
monitoring programs have produced a large amount of high quality data which 
was used to develop a number of theories on the sedimentation processes. 
However, because of the short period of record, It Is difficult to determine 
the significance of some of the apparent trends. In extreme cases, there may 
be two or three conflicting theories among experts about the existence, 
meaning, or significance of some trends. 

This sediment forecast Is made for average annual hydrologlc and volcanic 
conditions. The hydrologlc average Is based on over 50 years of streamf lows. 
Individual years vary greatly above and below the average annual discharge. 
The volcanic average Is based on the 4 year period from 1981 to 1985. There 
are no ways to determine future hydrologlc or volcanic events. Therefore, the 
actual volumes of sediment erosion and deposition in any single year are 
likely to be significantly above or below those forecast. However, the long- 
term averages are expected to be similar to the forecast trend. 

DEBRIS AVALANCHE EROSION 

Introduction, Sediment Forecast 

The purpose of the sediment forecast Is to evaluate the expected Intensity and 
duration of sediment yields from the debris avalanche. A more thorough 
discussion of processes of erosion and sediment yields from the debris 
avalanche can be found In Mt. St. Helens, Cowlitz and Toutle Rivers, 
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Sedimentation Study/1984. This appendix contains adjusted numbers and 
projections from studies completed since 1984. 



With the estimate of expected sediment yields, It Is possible to assess 
downstream impacts In the Cowlitz and Columbia Rivers for purposes of project 
formulation. The two major activities of the sediment forecast were to 
1) Estimate an Initial average annual sediment yield based on post eruption 
sediment yields, adjusted by a sediment yield simulation technique for a much 
greater range of hydrology and 2) to estimate the total volume and the rate of 
decay of erosion from the channel reaches of the debris avalanche. 



initial Average Annual Sediment Yields 

The Initial average annual sediment yield was the result of calculations of 
post eruption sediment yields from the debris avalanche adjusted by a 
suspended sediment simulation technique to Incorporate a wider spectrum of 
flows. An estimate of unmeasured sediment discharge and sediment yields from 
mudflows was added for the Initial average annual sediment yields. 

Post Eruption Sediment Yields 

The post eruption sediment yields were derived from computations of erosion of 
sequential cross sections In the debris avalanche and sediment measurements at 
the Kid Valley USGS stream gage. The results of sediment yields from the two 
methods can be seen In Table A-l. 

TABLE A-l 

SEDIMENT YIELDS FROM THE DEBRIS AVALANCHE 
COMPARISON OF AVERAGE END AREA AND GAGE DATA 
WATER YEARS 1981-1985 
IN MILLIONS OF CUBIC YARDS 1 

PERIOD AVE. END AREA KID VALLEY GAGE 



1981-1982 40 44 

1983-1984 39 36 

1985 4 4 

1981-1985 83 84 

l "total tonnage converted to volume by multiplying by 0.67 cubic yards/ton. 
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As can be Been In Table A- I approximately 83-84 mcy of sediment was calculated 
to have eroded from the debris avalanche from water years 1981-1985. The 
average for the five year period Is approximately 17 mcy/year. The post 
eruptive period has shown a spectrum of flows. A synopsis of post eruption 
flows based on a cumulative frequency analysis Is reported In Table A-2. 

TABLE A-2 
RECURRENCE INTERVAL OF 
MAXIMUM 1-, 7-, AND 183-DAY 
TOUTLE RIVER DISCHARGES FOR 
WY 1981 to 1985 

Average Exceedence Interval In Years 



Water Year 1 Day 7 Day 183-Day 

1981 3 PRV ?*}_/ 

1982 20 10 8 

1983 A 4 5 

1984 <2 2 2 

1985 <2 <2 PR 1 / 



\j PR - Partial Record. No analysis possible at this date. 

Based on the above cumulative volume frequency analysis, the post eruption 
period has had two above average years (water years 1982, 1983), one below 
average (water year 1985), and one average year of stream flow (water year 
1984). The 1981 water year Is considered to be slightly below average based 
on a partial record of stream flow and precipitation records. 

Sediment Yield Simulation 

Because of the short (5-year) post-eruption streamf low and suspended sediment 
record, a simulation approach was utilized to extend the data set for purposes 
of determining average sediment yields from the debris avalanche. 

Suspended sediment yields were estimated by simulation and estimates for the 
unmeasured sediment and mudflow discharges were then added for estimates of 
total sediment load from the debris avalanche for average hydrologlc 
conditions. 
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Suspended Sediment Simulation 

Fifty years of dally suspended sediment records were simulated for the North 
Fork Toutle River to determine the average sediment yields under a variety of 
sediment discharge/water discharge relationships (sediment rating curve) and 
variations of hydrologlc conditions. The sediment rating curves are a log/log 
regression of sediment discharge and water discharge for the 1980-1984 water 
years (Figure A-l) . 

Average annual sediment yields were calculated from the regression equation of 
the sediment rating curves and dally flow from the North Fork Toutle River 
flow record. Figure A-2 shows the results of the 50 year simulation for the 
four sediment rating curves. Aa can be seen In Figure A-2 the 1982, 1983, and 
198A water years sediment rating curves predict similar quantities of sediment 
yields over the 50 year simulation. 

Statistics that estimate central tendencies (such as mean, standard 
deviation, skewness, and kurtosls) were calculated for the flow record and 
each sediment rating curve. The average sediment yield for the A years of the 
sediment rating curves were 25, 14, 17, and 13 mcy/year for the 1981, 1982, 
1983, and 1984 sediment rating curves, respectively. Statistical calculations 
of skewness and kurtosls showed a normal distribution, hence an arithmetic 
mean average of sediment yields Is an appropriate conservative estimate of 
yield. 

The 1982 water year suspended sediment rating curve was selected as the best 
estimate of the expected conditions because It encompassed the widest range of 
flows. Therefore, the projection for average annual suspended sediment yields 
under present conditions Is 14 mcy. 

Unmeasu red Sediment Discharge : The unmeasured sediment discharge Is the 
Bedlment In the stream column that cannot be measured with a suspended 
sediment sampler, either because the particle Is too large to be sampled or It 
l « In transport In the stream column below the orifice of the sampler. The 
unmeasured sediment load can vary from near zero to well over 200 percent of 
the raea sured suspended sediment (Colby, 1957). The unmeasured load on the 
North Fork Toutle River has been estimated to be 15 percent (or 2 mcy In the 
first year) of the measured suspended sediment. This estimate Is based on 
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FIGURE A-l: SEDIMENT RATING CURVES 
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FIGURE A-2: SUSPENDED SEDIMENT SIMULATION 
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calculations from the Modified Klnsteln total load sediment transport formula 
and preliminary measurements from the Helley Smith bedload sampler. 

In the absence of a long historical mudflow record or the Identllcatlon of a 
definite trend In eruptive activity. It was assumed the same conditions and 
processes that have existed over the paat 5 years to continue In the Immediate 
future (Figure A-3). Therefore, the best way to estimate the average annual 
sediment contribution from raudf lows Is to look at those past 5 years of 
record. Three significant mudflow events have occurred since 1980 (March 
1982, February 1983, and May 1984: Figure A-4). If the total volume of all 
three events since 1980, 20 mcy was divided by the four full winters with a 
permanent snow pack, 1981-84 of record the result Is a potential 5 mcy of 
mudflow Introduced Into the system annually. 

In relating maximum total volumes of mudflow to sediment volume, consideration 
oust be given to mudflow sediment concentrations and densities. Mudflow 
sediment concentrations vary with each event. Assuming an average 
concentration of 80 percent solids by weight for a mudflow and that avalanche 
and pyroclastic deposits with a typical density of 110 lbs/ft-* were the major 
sources of sediment for a mudflow. Then a mudflow with a volume of 1 mcy and 
a sediment concentration of 80 percent by weight (60 percent solids by 
volume), erodes .9 mcy of material. Therefore, an average annual mudflow 
volume of 5 mcy would erode 4.5 mcy of sediment (5 mcy times .9). Because of 
the uncertainties associated with mudflow estimates, the volume was kept at 5 
mcy. 

Some of the sediment carried by a mudflow Is deposited downstream before It 
passes the N-l Sediment Retention Structure. The quantity of sediment 
transported past N-l by a mudflow varies greatly with each event and Is 
dependent on a number of factors, including mudflow volumes, concentrations, 
touting, channel morphology, and stream flows at the time of an event. 
The biggest pulse of sediment from a mudflow Is transported during the first 2 
days of an event, but elevated levels of sediment transport continue for weeks 
or even months afterwards as the river erodes the soft mudflow deposits. 
Twenty-five percent of the sediment transported by the March 1982 mudflow 
passed the Kid Valley gage in the first 2 days. An estimated average of 80 
Perent of the sediment passes N-l within a few weeks of the event. The 
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material transported after the first 2 days of an event was accounted for In 
suspended sediment movement. The material transported during the first 2 days 
of an event Is not properly represented In the sediment load curve. To 
account for the quantity moved during the first 2 days, a separate mudflow 
factor was added to the annual sediment yield. Using 25 percent of 5 mcy as 
the estimate for transport during the first 2 days and rounding up to the 
nearest whole number, results In 2 mcy/yr which must be added to the suspended 
sediment and unmeasured sediment contribution to determine the Initial yield. 
In conclusion, mudflows are expected to contribute 5 mcy/yr with 2 racy of that 



coming during the event, and 


3 racy 


coming down 


as part of the long-terra 


average. 








Literature Search of Rate of 


fttfltf 


of Sediment 


Yields 



In a watershed that Is In an equlllbrlun condition, the Integration of a 
sediment discharge curve and a flow duration curve would give an average 
annual sediment yield. Conversely, watersheds that have experienced an 
Intense perturbation can be expected to have high sediment yields Immediately 
after the perturbation which diminish with time (Schuram, 1975). Studies made 
of sediment yields following watershed disturbances such as fires, logging, 
and floods are pertinent here. The disturbances from fires and logging are 
not representative of conditions on the Mount St. Helens debris avalanche but 
the trends of sediment yields after a disturbance are significant, because 
they, like the eruption of Mount St. Helens, caused a significant perturbation 
to the watershed. 

Several studies have considered the long-term sedimentation Impacts of mejor 
flood events. Kelsey (1982) reported on the movement of material deposited In 
the streambed of the Van Duzen River, California, from the December 1964 
flood. Much of the material was deposited by debris avalanches In the 
headwaters of the stream. Once material entered the perennial streams, 
sediment transit time out of the study area (160 sq km) was estimated to range 
from 10 years to 5,000 years, depending on Its location In relation to the 
active channel. Brown and Rltter (1971) concluded that the December 1964 
storms doubled the sediment yield rates on the Eel River through processes 
similar to those observed by Kelsey. 
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The above studies provide some Insight Into the future for the debris 
avalanche. Even though the magnitude of erosion and transport of the Mount 
St. Helens material Is much greater, the general trends observed are 
applicable. That Is, sand and finer material available In the active channel 
will steadily be eroded away, but the coarser material and material outside 
the active channel will take a very long time to be discharged from the 
system. 

The Portland District forecast of sediment yields based on a source by source 
evaluation Is explained below. Figure A-5 shows the geographic location of 
areas discussed. 

Forecasted Erosion by Source 

Hi llslopes 

Hlllslope erosion was a significant source of sediment Immediately following 
the 1980 eruption. Lehre (1983) estimated that hlllslopes contributed 
approximately 6.1 mcy of sediment to the stream system in water year 1981. 
Collins (1984) had documented that hlllslope erosion decreased to 15Z and 71 
of the 1981 rate for water years 1982 and 1983. Collins (198A) has projected 
a rapid decay of the hlllslopes as a sediment source (Figure A-6). As a 
result, hlllslope erosion Is expected to have no measurable Impact on the 
sediment forecast. 

Tributary Channels 

The tributary channels consist of the Loowlt, Carbonate, Pumice Pond, and 
other smaller tributaries of the North Fork Toutle River. They are expected 
to follow the past trend Into the future. These tributaries have small 
drainage areas (1-3 square miles). Due to their small size, stream flow and 
associated sediment transport Is limited, however they are subjected to high 
annual precipitation and storm events. During the post eruption period, 
however, these tributaries contributed nearly 4 racy/year, largely as a result 
of mudflow8 from Mount St. Helens and as a response to changes in base level 
of the N. Pork Toutle River. The upper tributaries, such as the Pumice Pond, 
^oowlt, and Carbonate Creek are expected to show a constant sediment yield 
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from mudflows during the next 50 years. The lack of significant decay In 
sediment yields Is because the channels are eroding through a generally fine 
grained, low bulk density deposit that Is periodically disturbed by mudflows. 
Factors, such as accumulations of coarser aluvlum, that may promote a sediment 
decline, are not expected to occur. As a result, sediment yields from these 
tributary channels are equal to the present natural rate of sediment 
production (4-5 mcy/year)through the next 50 years. 

The controlled breaching of Coldwater Lake caused nearly 2 mcy of erosion In 
the late 1981/early 1982 water year. The Coldwater Creek outlet Is expected 
to be stable In the future. Thus, there Is no significant sediment yield 
expected from this channel. 

Castle Creek Channel 

The Castle Creek channel evolved rapidly after the 1980 eruption through 
Initial Incision of the channel. Bank erosion was the most Important source 
of sediment there since WY 1982. Post eruption sediment yields average 2 
mcy/year. Sediment yields are expected to decline from 2mcy/year at present 
to negligible within 8 years for a total of 8 mcy. 

North Pork Toutle River 

The North Fork Toutle River will be a large source of sediment. The channel 
can be broken Into three distinct morphological reaches: I) from the Spirit 
Lake divide to the Coldwater outlet, 2) Coldwater Lake outlet to the Elk Rock 
valley constriction, and 3) reworked fluvial sediment, from the Coldwater Lake 
outlet to the N-l debris retention structure. The distinction Is appropriate 
for purposes of evaluating expected hydrologlc and associated sediment 
transport associated with the Spirit Lake diversion tunnel. 

Spirit La ke to Coldwater Outlet ; The Spirit Lake to Coldwater reach has 
developed largely as a response to the Spirit Lake pumping operation. Prior 
to the Inception of pumping, this reach was a deposltlonal area. The pumping 
operation greatly increased the discharge Into the reach. Nearly 22 mcy of 
8edltaent has eroded from this reach during the post eruption period but over 
l * »cy can be directly attributed to 
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erosion from the Spirit Lake pumping operation. Much of the channel it 
armored to flow conditions that will greatly exceed post project conditions. 
As a result, sediment yields from this reach are expected to decrease 
dramatically from the pumping condition yields of 4-12 mcy/yesr to less than 1 
mcy/year without pumping. 

Coldwatcr Outlet to Elk Rock : The Coldwater to Elk Rock reach has evolved 
rspldly during the post eruption period. Initially, the Elk Rock area formed 
a large blockage In a narrow portion of the N. Fork Toutle River valley. This 
reach cut down rapidly through the blockage forming channel banks greater than 
100 feet high. Incision has decreased dramatically since the end of the 1982 
water year. Since that time, bank widening has been the predominant source of 
sediment. Figure A-6 shows the development of a representative cross section 
from the Elk Rock blockage area during the past eruptive period. Erosion from 
this reach has averaged nearly 8 mcy/year. 

Post Spirit Lake diversion tunnel discharge should continue to destabilize 
this reach. High discharges of sediment free water should cause rapid bank 
and bed erosion. It is projected that bank erosion will be the predominant 
source of sediment In the future. Bank erosion should continue until all of 
the available debris avalanche deposit Is removed above the present bed of the 
North Fork Toutle River, leaving behind a residue of coarse gravels and 
cobbles. Sediment yields are expected to decline from 8 mcy during the 1986 
water year to less than I mcy/year by water year 2000 for a total of 60 mcy. 

Once the stream has worked Its way across the valley (in 15 to 20 years), the 
erosion rates will be similar to those observed In other reworked fluvial 
reaches of the avalanche. 

Reworked Fluvial Sediments : This reach consists of approximately 60 racy of 
reworked fluvial sediments from the N-l debris retention structure to the 
Coldwater outlet. As the Elk Rock blockage Is eroded and sediment is 
preferentially transported, the volume of the reworked fluviura is expected to 
Increase to approximately 100 mcy. It Is expected that as sediment yields are 
reduced from the upstream reaches, that this reach will change from a sediment 
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sink to a sediment source. The fluvisl deposits will not be eroded and 
transported as rapidly as the avalanche deposits since they are somewhat 
coarser. A grain size stability analysis Indicates, however, that the 
partlcal sizes found In the bed of the river are substantially less than those 
required for channel armoring at high discharges. The channel may continue to 
switch back and forth between the North Fork channel on the south side of the 
valley. Bear Creek channel on the north, and between the two channels through 
the center of the valley. Projected sediment yields from the fluvial deposits 
are expected to be 1 mcy/year through the next 50 years leaving a coarse 
residuum of gravel, cobbles, and boulders. 

Forecast Conclusions, Base Sediment Budget 

Table A-3 summarizes the forecasted sediment yields from the reaches of the 
debris avalanche discussed above. The values shown In Table A-3 are Intended 
to show the relative significance of the various reaches and the yield decay 
which Is expected to occur over time. Variability In hydrologlc and volcanic 
events Is expected to cause variations from the sediment yields shown on Table 
A-3 on both a year-by-year and a reach-by-reach basis. Figure A-7 shows the 
projected sediment yields from the debris avalanche. In general, the 
forecasted sediment budget, as presented, Is a mudflow dominated budget. The 
Elk Rock reach Is the only area where significant quantities of sediment yield 
are expected that are not directly or Indirectly related to mudflows. 
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TABLE A- 3 

FORECAST EROSION FROM THE DEBRIS AVALANCHE 
(mcy/year) 



1986 



1995 



2010 



2035 



TOTAL 



Hillslope 0 

Mt. St. Helens 2 

Pumice Pond, Loowlt 5 
Carbonate, Coldvater 

Castle Creek 2 

Spirit Lake- <1 
Coldvater Outlet 

Coldvater Outlet- 8 
Elk Rock 

Revorked Flu vl urn 1 



0 
100 
225 



60 



50 



Total of Above 



18 



10 



443 1 / 



1/ Rounded to 440 mcy 

Recommended Forecast, 550 MCY Sediment Budget 

In May, 1985 there was a second meeting of the Sediment Advisory Group at 
which the Portland District presented the 440 mcy forecast. That revlev 
resulted in a recommendation that an additional 25Z- 50Z should be added to 
the forecast. (See Exhibit A-2 for the consultants' comments on that meeting.) 
Following is the rationale for the addition: 

"1. We have carefully revleved the quantities and over-all results of 
the District's analysis and consider that a degree of conservatism is 
warranted in the estimate of avalanche yield over 50 years for the 
follovlng reasons: 

a. Even though the monitoring has been at a high quality and quantity 
level, hydrologic events during the 5 years since the eruption have 
not yielded a good sampling of vhat can occur in the future. 

b. Modeling studies since our last meeting indicate that much more 
incision into the avalanche can occur than was previously considered. 
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c. The possible sequences of channel degradation, widening, and 
migration within the avalanche area are many and are difficult to 
predict. Such changes can greatly influence the rate by which erosion 
decreases with time. 

2. As a consequence of this concern, the consultants suggest that the 
50-year sediment yield of 440 mcy may be Increased by 25 to 50 percent. 

3. The primary change Is an Increase In the erosion downstream of 
Coldwater Creek because of the increased ability to Incise as demonstrated 
by the model, and availability of material. The suggested yield Increase 
depletes a total of only 15 percent of the avalanche material in 50 years, 
Including 25 percent of the material In the Elk Rock-Co ldwater reach." 

As a result, the Portland District, In a Joint review meeting with the North 
Pacific Division and the Office of the Chief Engineers, agreed that the expert 
opinions were valid and that the base estimates should be adjustment. For the 
reasons cited by NPD and WES representatives concerning potential avalanche 
erosion due to low-frequency hydrologic events and the reasons given in the 
consultants report, the Corps of Engineers increased the base budget from 440 
mcy to 550 mcy. The current sediment budget has an initial sediment yield of 
23 mcy/year and a total yield of 550 mcy over the period of water year 
1986-2035. 

Erosion and Deposition Downstream from the Debris Avalanche 
Changes in volumes of sediment transport and deposition continue below the 
debris avalanche. There are 37 RMs between the terminus of the debris 
avalanche and the confluence of the Toutle River with the Cowlitz River. 
Within this reach nearly 10 mcy of material have eroded and millions more 
could potentially erode. Since WY 1981 the North Pork and main stem of the 
Toutle River have responded in much the same way as the debris avalanche, with 
general channel aggradation and bank erosion. Repeated cross-sections 
surveyed by the USGS and C0E were used to determine sources and quantities of 
erosion on the lower 37 miles of the North Fork Toutle and Toutle rivers. 
Table A-4 shows the results of the cross section data. 
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TABLE A- 4 



NORTH FORK AND TOUTLE RIVER SEDIMENT YIELDS 



WATER YEAR 1981-84 



AVE. END AREA METHOD 



REACH 



YIELDS (MCY) 
-4.3 (DEPOSITION) 



Nl - KID VALLEY 



NF1 
LT3 



2.9 



3.5 



LT1 



3.2 



NET TOTAL EROSION 



5.3 



GROSS TOTAL EROSION 



9.6 



As can be seen In Table A-4, the North Fork and the Main Stem Toutle Rivers 
downstream of the Kid Valley area are a significant source of sediment during 
the post eruptive period. 

Erosion Forecast 

Most of the measured erosion downstream of the debris avalanche occured from 
1981-1983. The process of bank erosion is self limiting. As a result it is 
expected that erosion rates will diminish rapidly with time. Forecasted 
erosion is 2,1,1, and 0 mcy per year for water years 1986, 1987, 1988 and 1989 
respectively. 



SEDIMENT DEPOSITION FORECAST 
Introduction 

The following is a discussion of the sediment deposition forecast for the 
Cowlitz and Columbia rivers over the next 50 years. The methods used to 
develop the forecasts, the critical elements involved in the forecast, and the 
impacts of deposition on Cowlitz River flood heights and the Columbia River 
are discussed. 
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Cowlitz River 

Cowlitz River deposition Is dependent on the volume and gradation of sediment 
delivered by the Toutle River and on the Cowlitz River's own sediment 
transport capability. The predicted sediment erosion was discussed in detail 
earlier. However a final adjustment in sediment delivery volumes is described 
in this section. An evaluation of the Cowlitz River's transport capability 
and deposltlonal characteristics, based on observed data, is also described In 
this section. 

Toutle River Sediment Delivery 

The sediment yield from the Toutle basin, espressed In terms of expected 
volume of erosion, was presented previously. However, since volume Is related 
to the lnplace volume of the material, there Is a significant Increase between 

given volume of erosion and the resulting volume of deposition. The 
Increase In volume Is caused by a reduction In unit weight between the 
original avalanche deposit and the resulting alluvial deposit. In this case, 
the average unit weight of the debris avalanche was estimated to be 110 
lb/ft-*, while the Cowlitz River deposits have an estimated average unit weight 
of 95 lb/ft 3 . When this reduction in unit weight Is accounted for, It results 
In a 16Z Increase In volume. The Impact this has on the Toutle River sediment 
delivery Is shown on Figure A-8. 



The particle size of future Toutle River sediment discharges Is assumed to be 
slmlllar to those observed since the eruption for this forecast. Table A-5 
lists the average size class percentages for the total sediment discharge 
during WY 1982 through WY 1984. This estimate was based on Toutle River 
suspended-sediment measurements taken at Tower Road and on bed material 
gradations taken downstream of Tower Road In both the Cowlitz and Toutle 
rivers. The grain size distribution listed In Table A-5 was assumed to be the 
distribution throughout the forecast period. 
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TABLE A- 5 



TOUTLE RIVER SEDIMENT DISCHARGE, GRAIN SIZE DISTRIBUTION 

Size Percentage 

Class of Total 

Silt/Clay 42 

Very Fine Sand 17 

Fine Sand 20 

Medium Sand 11 

Coarae Sand 5 

Very Coarse Sand 

and Gravel 5 



litz River Sediment Transport 
or purposes of this study, it was necessary to estimate the average annual 
sediment transport capacity of the Cowlitz River. This capacity is influenced 
by individual storm events in all seasons, but is most dependent on the 
conditions during the November through March flood season. Streamflows during 
that time vary greatly, but follow a simillar pattern from year to year. It 
was, therefore, assumed that the average annual transport capacity remains 
constant for any combination of flow conditions which aggregate to average 
conditions. 

The COE and USGS monitoring programs on the Cowlitz and Toutle rivers have 
provided an excellent data base from which to analyze transport capacity. 
This data base includes Toutle and Cowlitz river streamflow and 
suspended-sediment measurements, Toutle and Cowlitz rivers dredging volumes, 
Cowlitz River deposition volumes, grain size information, and stream 
profiles. Because of the quality and quantity of available data and the 
limitations of past sediment transport modeling (SS/84) it was decided to use 
0n ly the observed data to estimate the average annual transport capacity. 

annual transport rate of the Cowlitz River was determined from mass 
Glance calculations for each of the 3 years from WY 1982 through WY 1984. In 
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those calculations the volume of deposition In the Cowlitz River and at LT-1 
was subtracted from the total sediment Inflow to arrive at the amount of 
9edlment transport. The deposition that occurred In the sump at the mouth of 
the Cowlitz river was excluded In these calculations since that material was 
deposited because of the sump. Because grain size Is an Important factor In 
sediment transport, the above calculations were done for selected grain sizes. 

The results of the mass balance calculations are shown on Table A-6. The 
annual rates show some variation, but the Individual grain sizes exhibit 
consistent trends. Silts and clays make up an Insignificant portion of the 
Cowlitz River's bed, Indicating that the Cowlitz has transported essentially 
all these materials received from the Toutle River. Silts and clays can 
therefore be considered wash load and are not expected to deposit In the 
future. Sand sizes from very fine up to coarse are generally transported as 
suspended-sediment by both the Toutle and Cowlitz rivers. However, In the 
Cowlitz River these sizes are selectively deposited as the transport rate 
varies greatly between sizes. Most of the very fine sand reaching the Cowlitz 
Is transported through, while all of the coarse sands are deposited. Very 
coarse sand and gravels are transported as bedload by the Toutle and move onl 
a few miles In the Cowlitz River before they are all deposited. 

TABLE A-6 

COWLITZ RIVER SEDIMENT INFLOW AND OUTFLOW 
FOR WATER YEARS 1982 THROUGH 1984 IN MCY 

Size WY 1982 WY 1983 WY 1984 

Class Inflow Outflow Inflow Outflow Inflow Outfl 



Silt/Clay 


16.1 


16.0 


13.7 


13.6 


7.7 


7.6 


Very Fine Sand 


6.6 


5.9 


5.7 


5.2 


3.0 


2.8 


Fine Sand 


6.2 


3.2 


7.2 


5.0 


4.6 


3.2 


Medium Sand 


3.1 


0 


3.8 


l.l 


3.2 


1.0 


Coarse Sand 


1.8 


0 


1.5 


0 


1.3 


0 


Very Coarse Sand and 














Gravel 


1.6 


0 


1.0 


0 


1.7 


0 
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e sediment Inflows and Cowl Its River discharges durlnp, WY 1984 were the 
losest of the 3 years to the expected initial average annual conditions of 
he MO mcy base estimate. Water year 1984 therefore provided the basis for 
estimating the Cowltlz River's average annual transport potential (Table 
A-7). The observed WY 1984 rates were used for all sizes except very fine 
sand. Based on the higher transport rates of very fine sand observed in WY's 
1982 and 1983, and of fine sand In WY 1984, the potential for very fine sand 
was raised from 2.8 mcy/yr observed in WY 1984 to 3.5 mcy/yr. 



TABLE A-7 

AVERAGE ANNUAL COWLITZ RIVER SEDIMENT TRANSPORT IN MCY 



Size Annual 
Class Transport 

mcy 



Silt/Clay 10+ 

Very Fine Sand 3.5 

Fine Sand 3.2 

Medium Sand 1.0 

Coarse Sand 0 

Very Coarse Sand and Gravel 0 



Cowlitz River Deposition 

The two Important elements of Cowlitz River deposition are the volume and the 
distribution. Each of these are discussed in the following paragraphs. 

The volume of sediment forecast to deposit annually in the Cowlitz River over 
*he next 50 years is shown in Figure A-9. That deposition was predicted by 
•ubtractlng the average annual Cowlitz River transport potential from each of 
the predicted annual Toutle River sediment discharges. As Figure A-9 shows, 
deposition is expected to continue through the entire 50-year period. This Is 
caused by the continuous deposition of all the coarse sand and larger 
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FIGURE A-9: COWLITZ RIVER DEPOSITION FORECAST 
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ge( jlaent8 In that reach of the Cowlitz River. The total deposition forecast 
to occur over the next *>0 years Is nearly 110 mcy , with 60% of the total being 
coarse sand and larger sediment. 

The distribution of sediment within the Cowlitz River is needed to fully 
Identify the potential damages. That distribution was extrapolated from 
current deposltlonal patterns. Figures A-10 and A- 11 show the deposition 
patterns for two reaches, RMs 0 to 10 and RMs 10 to 20, covering the Cowlitz 
River downstream of the Toutle confluence. Since October 1982, 80Z of the net 
deposition in the Cowlitz River has occured upstream of RM 10, with only 20Z 
downstream of that point. This deposltlonal pattern Is expected to continue 
In the future. The coarse sands and gravels are expected to continue to 
deposit upstream of RM 10 throughout the 50-year period. As bed levels In the 
channel rise, more and more sediment will be deposited In the floodplaln. As 
the channel fills, the Cowlitz upstream of RM 10 will become very unstable and 
could begin to meander outside the current channel limits. Downstream In the 
tongvlew area the bed materials will be finer than near Castle Rock. 
Downstream of RM 10 deposition will be at a slower rate than In the upstream 
reach, but will also continue for 50 years. In this reach the Cowltlz channel 
should be maintained in its present alignment by the levee systems. 

Cowlitz River Flood Profiles 

Sediment deposition In the Cowlitz River causes an Increase in potential flood 
heights and a corresponding decline in the level of protection for the 
communities of Longvlew, Kelso, Lexington and Castle Rock. Future flood 
heights are based on the amount of deposition expected In a reach and the 
observed relationship between flood heights and deposition within the reach. 

flood height versus deposition relationships were determined by plotting 
the computed flood heights against the sediment volume In the appropriate 
r «*ch, for each Cowlitz River survey since October 1981. 

In tddltl on to the annual deposition, each of the storms for which flood 
Profiles were calculated added an increment to the volume deposited In the 
C ° Vlltt River - This Increment is dependent on the design sand yield for each 
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gtorm and is the amount expected to deposit prior to the flood peak. This 
concept is explained in the Comprehensive Plan and in the Cowlitz and Toutle 
Rivers Sedimentation Study 1980-1982. The sediment loads expected to occur 
during each of the storms are the same as those in SS/84; however, the 
expected deposition has been Increased. This increase is the result of an 
analysis of observed deposition during WY's 1983 and 1984. The design sand 
yield and resulting deposition are shown in Table A-8. 



TABLE A-8 

DESIGN SAND YIELD AND DEPOSITION DURING "RISING SIDE" 
OF HYDROGRAPH FOR MAJOR FLOODS 



Average 
Exceedence 
Interval 
10 
50 
100 
500 



Design Sand Yield 
to Cowlitz 
(mcy) 
4.0 
6.0 
7.0 
12.0 



Deposition 
In Cowlitz 
(mcy) 

1.9 

2.6 

3.0 

5.4 



Figures A-12 and A-13 show the predicted flood elevation changes over time at 
5.5 and 17.6. These curves account for each of the factors discussed 
bove. The curves are based on observed relationships between streamf low, 
Iment load, and deposition. Extrapolation beyond the observed range of 
data was necessary In many cases, due to the magnitude of the sediment 
problem. 

Columbia River 

Jptt sediment deposition forecast for the Columbia River primarily addresses 

~8ltlon which would affect the navigation channel and Increase malntalnance 
hedging costs. Deposition adjacent to the navigation channel Is Included to 
a llml ted degree, but side-channel, backwater, and estuarlne deposition are 
n °t Included. 
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FIGURE A-12: 100-YEAR FLOOD ELEVATIONS AT COWLITZ RM 5.5 
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FIGURE A-13: 100-YEAR FLOOD ELEVATIONS AT COWLITZ RM 17.6 
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the sediment transport processes of the Columbia River are not well 
understood. The lack of historic data and the highly variable seasonal flow 
characteristics of the Columbia make the analysis of sediment transport all 
the more difficult. Two analyses of observed data were used to arrive at this 
deposition forecast. The first was a general aggradation/degradation 
evaluation between Rm 11 and RM 76 to identify potential deposltional 
problems. The second was a more detailed analysis of Lower Dobelbower Bar, 
which was Identified in the general evaluation as a potential problem. 

Columbia River RM 11 to RM 76 : An evaluation of aggradation/ degradation 
trends in the Columbia River between RM 1 1 and RM 76 was presented in the 
Columbia River Shoaling Study (COB, 1985). This evaluation used annual 
hydrographic surveys and dredging records to determine the naturally occurring 
changes In sediment volume along the main river channel since the 1980 
eruption. The significant findings of this evaluation ar«: 

1. All bars except Walker Island (Figure A-14) showed significant 
aggradation at some point following the eruption. This was most immediate and 

tic near the Cowltlz confluence. The aggradation was less pronounced and 
appears to have lagged up to a year in the downstream reaches. 

2. Most bars have subsequently shown a degradation trend toward recovery 
from the Initial eruption caused deposition. 

3. Only three bars showed an Increase of 1 racy or more in sediment volume 
over the 1982 and 1983 water years, while five bars showed reductions of that 
■agnitude (table A-9). 




TABLE A-9 
POST ERUPTION TRENDS IN 

AGGRADATION /DEGRADATION 
OF COLUMBIA RIVER REACHES 



&ar_Namc 
111 it 

Upper Dobelbowcr 

Lower Dobel bower 

Slaughters 

Walker Island 

Stella Fisher 

Gull Island 

Eureka 

Westport 

Wauna-Driscoll 

Puget Island 

Skamokava 

Brookf leld-Welch 

Pillar Rock 

Miller Sands 

Tongue Pt. Crossing 

Flavel 



Significant 
A fifiradatlon 



Near 
Equilibrium 
X 
X 

X 
X 
X 



Significant 
Degradation 



X 
X 
X 

X 
X 



Significant aggradation or degradation Is arbitrarily defined as that 
which exceeds 1 mcy over the 1983 and 1984 hydrographic surveys. 

The above findings Indicate that during a two year period, when over 14 mcy of 
•and were discharged into the Columbia River, there were only three bars which 
experienced over I mcy of aggradation. Of those three, only Lower Dobelbower 
l« a factor in this forecast, as the other two have required only minor 
amounts of dredging. 
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Lower Dobel bower Bar : Lower Dobelhower Bar Is located between RM'a 67 and 70 
and Includea the Cowlitz River confluence. In reviewing the deposition which 
has occurred In this reach there were two factors which seemed to be of 
over-riding Importance; the location of deposition and the gradation of the 
sediments. 

The annual deposition Identified In the general evaluation was predominately 
located upstream of the mouth of the Cowlitz River. Because this reach of t* 
Columbia River does not experience flow reversals, such as occur In the 
estuary, that location strongly suggests a sediment source In the Columbia, 
upstream of the Cowlitz River. Sediment gradations In this reach have varied 
only slightly since the eruption, indicating a common source, such as the 1980 
raudflow. Sufficient data Is not available to positively Identify the 
current sediment source. 

There was some deposition downstream of the Cowlitz River, particularly In 
December 1982 when deposition threatened to Interfere with navigation. The 
December 1982 deposition corresponded with a large storm In the Toutle 
watershed and was originally thought to have been caused by Cowlitz River 
sediment discharges. An evaluation of the gradations of the depositor! and 
sediment discharges Indicated the Columbia deposits were notlcably coarser 
than the suspended-sediment discharges. The Columbia deposits were also much 
coarser than the sediment deposited In the sump at the mouth of the Cowlitz 
River during the same December 1982 time period. This sump should have 
trapped coarse sediments If they were part of the Cowlitz River bedload. The 
gradation of the December 1982 Columbia deposits Is very slmlllar to other bed 
gradations measured between Columbia River Miles 66 and 72 since the 1980 
eruption. The consistently coarser gradation of Columbia bed material as 
compared to the Cowlitz River sediment discharges, indicate the Cowlitz is not 
a significant factor in Lower Dobelbower Bar deposition. 

Deposition Forecast : As Indicated by the previous two sections, there has not 
been a significant Increase in overall Columbia River deposition since the 
1980 eruption. Some Increase was observed near the Cowlitz/Columbia 
confluence but the available data suggests some cause other than the 
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post-eruption Cowlitz River sediment discharges. Therefore no significant 
Increase In Columbia River deposition due to the avalanche erosion is 
anticipated to occur over the next 50 years. The deposltlonal processes are 
not well defined and extreme flood events or mudflows could cause unforeseen 
deposition. 

CONCLUSIONS 

Georaorphlc processes occurlng In the debris avalanche stream channels are 
causing a gradual decline In erosion rates. This forecast predicts the 
erosion rates will decline from the current 18-23 racy/yr range to about 13 
mcy/yr by the turn of the century and to nearly 6 mcy/yr in 50 years. The 
total erosion during the next SO years Is expected to be 550 mcy. These high 
yields are due to the abundant supply of water Including extreme storm event 
sediment and the long-terra destabilizing Impacts of volcanic caused mudflows. 
As erosion rates decline, the estimates of deposition In the Cowlitz River 
fall from 9 mcy In WY 1986 to 2 mcy In WY 2000 and to 1 mcy In WY 2035. The 
expected long-terra deposition Is more severe than earlier estimates with a 50 
year total of 110 mcy, due to the continuous delivery of coarse sands and 
gravels. Those classes make up only 10% of the expected sediment yields, but 
cause 60Z of the expected Cowlitz River deposition. Conversely, Columbia 
River deposition is expected to be Insignificant because of the deposition of 
coarse sediment In the Cowlitz River and the Inability of the Cowlitz River to 
«ove this coarse material. 
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CONSULTANTS' COMMENTS 
ON 

TOUTLE AND COWLITZ RIVERS SEDIMENT ANALYSIS 
May 24, 1985 



The consultants consider that the NPP staff has responded effectively to 
our comments at the March 1985 meeting and have performed a highly 
professional analysis of probable future sediment erosion, transport, and 
deposition. 

Sed lment Yield Curve 



1. We have carefully reviewed the quantities and over-all results of the 
District's analysis and consider that a degree of conservatism Is warranted In 
the estimate of avalanche yield over 50 years for the following reasons: 



Even though the monitoring has been at a high quality and 
quantity level, hydrologlc events during the 5 years since the 
eruption have not yielded a good sampling of what can occur 
In the future. 



b. Modeling studies since our last meeting Indicate that much 
more Incision Into the avalanche can occur than was previously 
consldred. 



c. The possible sequences of channel degradation, widening and 
migration within the avalanche area are many and are difficult 
to predict. Such changes can greatly influence the rate by which 
erosion decreases with time. 



Aa a consequence of this concern, the concultants suggest that the 50-year 
di*ent yield of 440 mcy may be Increased by 25 to 50 percent. 

• The primary change Is an Increase In the erosion downstream of Coldwater 
because of the Increased ability to Incise as demonstrated by the model, 
1 availability of material. The suggested yield increase depletes a total 
°nly 15 percent of the avalanche material In 50 years, Including 25 percent 
the material In the Elk Rock-Col dwater reach. 



Toutle River Gravels 
Accumulation of gravels in Toutle River: 
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a. The avalanche sediments contain modest amounts of gravel. 
Sediment in the gravel sizes has been trapped in bedload 
samplers by the U. S. Geological Survey personnel in the 
Toutle River, showing that such materials are moved even under 
modest flows. The transport rate of gravels in the Toutle River 
is expected to be low. However, further investigations should 
be undertaken to determine if gravel deposits pose problems in 
the river. 

b. These investigations should start with the review of size 
distribution of samples of bed sediment in the Toutle River to 
determine the amount of gravel present. It is of interest to 
determine whether such sediment derives from the bank or is 
brought in by the flows. 

c. Another part of the investigation is to determine the 
competence of the flows to move sediment of various sizes. 
To do this, the bed shear stresses at various stations along 
the river should be determined for various expected flows. 
These stresses should be compared with the Shields shear stresses 
for the several sizes of gravel to determine if they will be moved 
by the flows. This would give an indication of what grain sizes 
would move in the various reaches of the river. 

d. As bedload samples become available, they should be analyzed 
to determine rates of movement of gravel. 

2. The above investigations should indicate if accumulations of gravel 
will form and if they pose problems. 

Analysis of Present and Future Sediment Problems 
in the Cowlitz River 

1. The analysis of the Cowlitz system downstream of the Toutle River 
has been reviewed utilizing: 

a. Data base 

b. Dredging requirements. 

c. Hydraulic conditions. 

d. Observed responses of the system. 

e. HEC 2 and HEC 6 modeling. 

2. The analysis has resulted in an adequate understanding of the 
physical processes active in the system and the system's response 
to these processes. 

3. The conclusions of the Consultants to the present analysis are: 

a. Within the first five-mile icav.li downstream of the confluence, 
it is anticipated that aggradation caused by overloading the river 
with coarse sand and some gravel will require periodic dredging. 



* 
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► i • i ««: that should be dredged are highly dependent 
najor flood and related episodic events. 



Leo R. BeaVd 
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APPENDIX B 
MEASURE COST SUMMARY 



INTRODUCTION 
Purpose 

This appendix contains cost data for each of the measures addressed In this 
document. The cost figures In tables B-l and B-2 summarize the following 
Information: 

'average annual and total cost for three levels of dredging on two rivers 
°the same costs for five spillway heights, two methods of construction on 
two rivers 

°the same costs for four staging options 

Table B-3 provides average annual and total costs for levee Improvements at 
Longvlew, Kelso, Lexington and Castle Rock. Table B-4 provides cost flows for 
the years 1986-2035 for the dredging plus minimal levees at Kelso, Lexington, 
and Castle Rock. Table B-5 provides annual volumes for base dredging. Table 
B-6 summarizes the total project cost. Table B-7 summarizes the cost flow for 
years 1986-2035 for the NED Plan - a 125-foot spillway SRS with greater than 
base dredging and a minimal levee Improvement at Kelso. Table B-8 provides a 
summary of yearly dredging volumes fore base-plus dredging. Table B-9 
provides the total SRS alternative project cost. Table B-10 summarizes the 
cost flow for years 1986-2035 for a 100-foot spillway MSRS to be raised to 125 
feet, with greater than base dredging and a minimal levee at Kelso. Table 
B-ll provides the total project cost for this alternative. Table B-12 
summarizes yearly dredging volumes for Intermediate dredging. 

Chart B-l Indicates sediment volume passed or dredged for three levees of 
dredging and the total average annual costs for the required dredging. Charts 
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B-2 and B-3 provide total and average annual costs for the dredging options on 
Toutle and Cowlitz River respectively. Chart B-4 Indicates these same costs 
for Toutle and Covlltc dredging and a 1/2 E budget. Chart B-5 shows sediment 
volumes trapped, passed or dredged for five sires of SRS. Chart B-6 provides 
costs for the five SRS sizes studied (Cowlitz River dredging). Chart B-7 
breaks down the costs for the selected SRS (El. 940 foot spillway) Into the 
major components for Cowlitz River dredging. Chart B-8 provides costs for the 
SRS sizes with Toutle River dredging. Chart B-9 provides costs for a 1/2 E 
budget and the SRS sizes studied (Cowlitz River dredging). Chart B-10 shows 
the effect that design for a 1 1/2 E budget and Toutle dredging would have on 
the cost for a SRS. Chart B-ll compares the cost flows for dredging and a SRS 
with spillwsy at El. 940. Chart B-12 provides costs for s MSRS with Initial 
spillway height of 100 feet, later raised to 125 feet. Chart B-13 shows a 
component cost summary for the best dredging/levee alternative - base dredging 
and minimal levee Improvements at Kelso, Lexington, and Castle Rock. Chart 
B-14 provides a component cost summary for the NED plan - an SRS with 
spillway elevation 940 feet with base-plus dredging and a minimal levee 
improvement at Kelso. Chart B-15 compares the cost flows for base dredging 
and levee Improvement at Kelso, Lexington, and Castle Rock with cost flows for 
an SRS with spillway at El. 940, base-plus dredging, and levee Improvement at 
Kelso. 
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TABLE B-2 



TABLE B-3 



LEVEE COSTS 
(Average Annual) 
($1,000) 



Levee Option 


Longview 


Kelso 


Lexington 


Castle Rock 


Minimal 


$ o 


$ 140 


$ 100 


$ 30 


Medium 


2,270 


1,390^ 


350 


270 


High 


2,630 


1,930^ 


520 


380 



Levee Option 
Minimal 
Medium 
High 



Longview 
$ 0 



Kelso 



$1,870 



33,500 20,370-' 



38,800 28,270-' 



LEVEE COSTS 
(Total) 
($1,000) 

Lexington 
$ 1,340 
5,200 
7,700 



1/ 



1/ 



Castle Rock 
$ 380 
4,000 
5,700 



1/ Kelso medium and high levee raise costs include the minimal levee 
raise in-place in 1987. 
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TABLE 1-5 

BASE DREDGING- TOUTLE RIVER INITIATED 





TOUTLE SITE^J 




COW LI I L 


dm n-^n 




TOTAL 


YEAR 


NF-1 LT-3 LT-1 


SUBTOTAL 


RM 10-20 






MCY MCY MCY 


MCY 


MCY 


MCY 


MCY 


MCY 


1986 


3.0 4.5 1.5 


9 . 0 


2 . 0 


o 


2 . 6 


11.6 


1987 


3.0 4.5 1.4 


8 . 9 








8 . 9 


1988 


3.0 '4.5 1.3 


8 . 8 






0 . 0 


8 . 8 


1989 


3.0 4.5 1.0 


8 . 5 






0 . 0 


8 . 5 


1990 


3.0 4.5 0.8 


8 . 3 






0 . 0 


8 . 3 


1991 


3.0 4.5 0.5 


8 . 0 






0 . 0 


8 . 0 


1992 


4.0 3.0 


7 . 0 






0 . 0 


7 . 0 


1993 


3.0 2.7 


5.7 






0 . 0 


5 . 7 


1994 


5.3 


5. 3 






0 . 0 


5 . 3 


1995 


4.9 


4.9 






0.0 


4.9 


1996 


4.5 


4 . 5 






0.0 


4 . 5 


1997 


4.2 


4 . 2 






0 . 0 


4 . 2 


1998 


3 . 8 


3 . 8 






0 . 0 




1999 


3 . 5 


3 . 5 






0.0 


3 . 5 


2000 


1.8 


1.8 


1.2 


0 . 3 


1.5 




2001 




0 . 0 


1.6 


0 . 5 


2 . 1 


2 . 1 


2002 




0 . 0 


1 . 5 


0.4 


1 . 9 


1.9 


2003 




0. 0 


1 . 4 


0 . 3 


1.7 


1.7 


2004 




0 . 0 


1*4 


0 . 3 


1 . 7 


1 . 7 


2005 




0 . 0 


1.3 


0 . 3 


1 • 6 


1 . 6 


2006 




0 . 0 


1.2 


0 . 3 




1.5 


2007 




0 . 0 


1.1 


0.3 


1 ' A 


1 . 4 


2008 




0 . 0 


1.0 


n' \ 


13 


1 . 3 


2009 




0 . 0 


1 . 0 




1.3 


1 . 3 


2010 




0 . 0 


0 . 9 


o 7 


1.1 


1 • 1 


2011 




0 . 0 


0 . 9 


0 7 


1 . 1 


1 . 1 


2012 




0 . 0 


0.8 


O 7 




1 . 0 


2013 




0 . 0 


0 . 8 


n 7 


1 ' 0 


1 . 0 


2014 




0 . 0 


0 . 8 


n 7 


10 


1 . 0 


2015 




0 . 0 


0.8 


o 7 


1 0 


1 . 0 


2016 




0.0 




0 7 


0 . 9 


0 . 9 


2017 




0.0 


o 7 


0 2 


0 . 9 


0 . 9 


2018 




0.0 




O 7 


0 . 9 


0 . 9 


2019 




0 . 0 


0 7 


O* 7 


0.9 


0 . 9 


2020 




0 . 0 


0 7 


0 2 


0 . 9 


0 . 9 


2021 






0 . 7 


0 . 2 


0 . 9 


0 . 9 


2022 




ft * ft 
0 . 0 




0.2 


0 . 9 


0 . 9 


202 3 




0.0 


0*7 


0.2 


0 . 9 


0 . 9 


2024 




0 . 0 


0 . 7 






0 . 9 


2025 




0 . 0 


0 . 7 


0 . 2 


0 9 


0 . 9 


2026 




0.0 


0.7 


0.2 


0.9 


0.9 


2027 




0.0 


0.7 


0.2 


0.9 


0.9 


2028 








0.2 


0.9 


0 . 9 


2029 




0.0 


0.7 


0.2 


0.9 


0.9 


2030 




0.0 


0.7 


0.2 


0.9 


0.9 


2031 




0.0 


0.6 


0.2 


0.8 


0.8 


2032 




0.0 


0.6 


0.2 


0.8 


0.8 


2033 




0.0 


0.6 


0.2 


0.8 


0.8 


2034 




0.0 


0.6 


0.2 


0.8 


0.8 


2035 




0.0 


0.6 


0.2 


0.8 


0.8 




53.0 27.0 12.2 


92.2 


33.2 


9.1 


42.3 


134.5 
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TABLE B-6 
TOTAL PROJECT COST 
DREDGING-BASE CONDITION AND KL/LX/CR MINIMUM LEVEES 
($000,000) 



TntAl Pro ject Cost 

Dredging 

Construction 
Real Estate 
Mitigation 

Levees 

Construction 
Real Estate 
0&M 



244.47 
9.15 
22.67 



1.48 
2.06 
1.92 



276.29 



5.46 



Other 

Disposal Site Rahab. 

Revetments 

D/S Monitoring 



10.20 
9.35 
50.80 



70.35 



TOTAL PROJECT COST 



352.10 
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TABLE B-9 
TOTAL PROJECT COST 
125-FOOT SRS WITH COWLITZ BASE-PLUS DREDGING AND KL MINIMUM LEVEE 

($000,000) 



Total Project Coat 



SRS 

Construction 
O&M 

Monitoring 
Real Estate 
Relocation 
Mitigation 



98.9 



63.7 
16.1 
5.2 
12.2 
0.4 
1.3 



Dredging 

Construction 
Real Estate 
Mitigation 



76.15 
A. 32 
4.33 



84.8 



Levee (KL Mln. Levee) 
Cost 

Real Estate 
0&M 



0.74 
1.10 
0.96 



2.8 



Other 

Re vetraent 

Disposal Site Rehab. 
D/S Monitoring 



0.00 
6.80 
37.80 



44.6 



TOTAL PROJECT COST 



231.1 
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TABLE B-il 
TOTAL PROJECT COST 
100* - 125' MSRS WITH COWLITZ DREDGING AND KL MIN LEVEE 
($000,000) 



Total Project Cost 



Staged SRS 
Construction 
O&M 

Monitoring 
Real Estate 
Relocation 
Mitigation 



99.9 



64.6 
16.1 
5.2 
12.2 
0.4 
1.3 



Dredging 

Construction 
Real Estate 
Mitigation 



80.8 
4.4 
4.5 



89.7 



Levee (KL Min. Raise) 
Cost 

Real Estate 
0&M 



0.74 
1. 10 
0.96 



2.8 



Other 

Revetment 

Disposal Site Rehab. 
D/S Monitoring 



0.00 
7.90 
35.80 



43.7 



TOTAL PROJECT COST 



236.1 
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YEAR 



NF-1 
MCY 



TABLE B-12 

INTERMEDIATE DREDGING- TOUTLE RIVER 

COWLITZ 
SUBTOTAL RM 10-20 
MCY MCY 



1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 



4.5 
4.5 
4.5 
4.5 
4.5 
3.5 



TOUTLE 


SITES 


LT-3 


LT-1 


MCY 


MCY 


4.5 


2.3 


4.5 


2.1 


4.5 


2.0 


4.5 


1.6 


4.5 


1.4 


4.5 


1.0 




1.7 



12.1 



11.3 

11.1 

11.0 

10.6 

10.4 

10.0 

6.2 

4.5 

4.5 

4.5 

4.5 

3.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

92.1 



3.0 



1.7 
1.7 
1.4 

1.1 

0.8 

1.2 

2.8 

2.4 

2.2 

2.1 

2.0 

1.8 

1.8 

1.7 

1.6 

1.5 

1.4 

1.4 

1.2 

1.2 

1.1 

1.1 

1.1 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.7 

0.7 

0.7 

0.7 

0.7 

57.2 



INITIATED 

SITES 
RM 0-10 SUBTOTAL 
MCY MCY 



7.1 
0.0 
0.0 
0.0 
0.0 
0.0 
2.2 
2.3 
1.8 
1.4 
1.0 
1.5 
3.4 
3.0 
2.8 
2.6 
2.5 
2.2 
2.2 
2.1 
2. 
1 
1 
1 
1 
1 



0.5 

0.6 

0.4 

0.3 

0.2 

0.3 

0.6 

0.6 

0.6 

0.5 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 



0 
9 
8 
8 

5 
5 
1.4 
1.4 
1.4 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
0.9 
0.9 
0.9 
0.9 
0.9 



TOTAL 
MCY 

18.4 

11.1 

11.0 

10.6 

10.4 

10.0 

8.4 

6.8 

6.3 

5.9 

5.5 

5.0 

3.4 

3.0 

2.8 

2.6 

2.5 

2.2 

2.2 

2.1 

2.0 

1.9 

1.8 

1.8 

1.5 

1.5 

1.4 

1.4 

1.4 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

0.9 

0.9 

0.9 

0.9 

0.9 

167.1 
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DREDGING OPTIONS 
UOLUME OF SEDIMENT DREDGED AND PASSED 



/// 



UOLUME PASSED (MCY) 
UOLUME DREDGED (MCY) 



COST ($M) 
TOTAL (A AC) 
475.3 1 13.9 



537 




COST (*M) 



TOTAL 
662.1 



(AAC) 
2C5 




COST ()M) 



TOTAL 
793.6 1 



(AAC) 
26.1 



472 




BASE 



INTERMEDIATE 

DREDGING OPTION 
(COWLITZ RIVER) 



MAXIMUM 



BRiDGINC TOTAL COST St/StAllY 




YEAR 



DRIDGWC TOTAL COST SUMMARY 
E BUDGET - COtLITZ RIVER BMtDG/HG 
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SRS SPILLUAY HEIGHT OPTIONS 
UOLUME OF SEDIMENT TRAPPED, DREDGED, AND PASSED 



1 UOLUME PASSED 
J1L UOLUME DREDGED 
VZA UOLUME TRAPPED 



COST($M) 
TOTAL ICAAC) 

4 ' II.; 



380. 



COSTQM) 
TOTAL I CA AC) 
233.5 8.8 



COST (8M) 
TOTAL I tAAC} 
20I.9 ' 8.2 



COSTQM) 
TOTAL | <A AC) 
I77.8 8.7 



COST(tM) 
TOTAL I IA AC) 

I65.2 II.2 




SRS 865 



SRS 915 



SRS 940 



SRS 965 



SRS 1005 



SRS SPILLWAY CREST ELEUATION CNGUD) 



SRS EL S40 COMPONENT COST SUMMARY 
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APPENDIX C 



ECONOMIC ANALYSES 



GENERAL 

An economic base study and analysis of Cowlitz County was conducted by Seattle 
District, Corps of Engineers In the latter part of 1982. Full results are 
available In a report dated January 1983. Data contained In the report was 
summarized in the Comprehensive Plan, Appendix D. A brief outline of the 
methodology and findings, adjusted for 1985 population and employment data, is 
described below. 

Methodology 

The survey was conducted by collecting economic and demographic data for the 
county, region, and state. These data were then used to construct a profile 
of the County's economy. After the basic data were compiled, an analysis of 
present and future conditions was made using an Input-output model of Cowlitz 
County developed by W. Rompa and L. Miller, A Working Model for Estimating 
Economic Change In Cowlitz County, Washington (September, 1980). Transactions 
within the local economy take place between various sectors, Including 
manufacturing, trade, households and government. Major economic sectors of 
Cowlitz County were Identified and firms were classified as to type of 
activity. The sum of all transactions between the sectors reflects the 
county's gross economic activity. 

Economic and Socioeconomic Profile 

The 1984 Washington State estimate of Cowlitz County's population was 79,900, 
up slightly from the official 1980 census of 79,548. County population is 
projected to grow at the rate of .8 percent per year from 1980 to 2005. In 
l 984, 51 percent of the county's population was located in Kelso (10,840) and 
Longvlew (29,820). The other three urban, incorporated areas and their 1984 
Populations are Woodland (2,470), Castle Rock (2,125), and Kalama (1,170). 
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County-wide there were 31,748 housing units In 1980. The projected growth 
rate for households of 1.2 percent per year from 1980 to 2005 exceeds the 
county population growth rate of .8 percent per year over the same period. 
Accordingly, household size for the county will decline from 2.70 persons per 
household in 1980 to 2.42 in the year 2005, reflecting the Increase in one- 
person households and a declining birth rat*. 

Per capita personal income for the county exceeded that for the state since 
the rald-1970 , s, due In part to the relatively high wages paid In the forest 
products Industry. By 1982, however, county per capita Income of $10,535 was 
below the state's $11,446, evidencing a slowdown In foreign and domestic 
forest products demand. 

County employment Increased by an average annual rate of 1.3 percent from 1950 
to 1982, although growth rates by decade within this period have fluctuated 
considerably because of the behavior of the manufacturing sector, which 
accounts for 35 percent of Cowlitz County employment and 50 percent of total 
wages. In this sector lumber and wood products and paper and allied products 
account for about 28 percent of total employment. Other major employment sec- 
tors of the county are wholesale and retail trade, services, and government. 
Cowlitz County's 1980 labor force participation rate for all persons age 16 
and older was 59.6 percent, 76.3 percent for males and 43.6 percent for 
females. 

Unemployment rates In Cowlitz County steadily Increased from 4.4 percent In 
1974 to a high of 17.5 percent In 1982. Currently Cowlitz County unemployment 
rates have declined to 13.2 percent (April 1985). This figure is relatively 
high In comparison to the state-wide rate of 8.8 percent (April 1985). The 
high rate reflects a loss of Jobs in the forest products industries, partly 
because of cyclical fluctuations in the national home building Industry. 
However, timber supply, export competition, shifts In markets, and 
mechanization have contributed to a structural rather than a cyclical decline 
in the number of persons employed in the forest products industry. 

An employment forecast by the Bonneville Power Administration projects 
employment to grow at 1.4 percent per year from 1980 to 2005. Overall 
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growth during this period In the manufacturing sector will be United by lack 
of growth In the forest products industries. The sectors projected to show 
the largest growth are services, wholesale and retail trade, and government. 

Projections of Future Economic Activity 

Several Industries have the potential to provide jobs In Cowlitz County. Of 
the manufacturing Industries, chemical refining and Its related activities 
offer some job opportunities, but because they utilize capital Intensive 
strategies to achieve Increased production, the number of positions Is very 
limited. 

Another sector that has potential to provide jobs Is transportation, particu- 
larly the ports. Because their growth Is closely tied to national and 
regional economic conditions, ports have expanded services despite local 
economic downturns. Directly and indirectly, the ports are able to generate 
considerable number of new jobs relative to other sectors. Distribution of 
goods may induce expansion In the transportation sector, Increasing the 
likelihood of some new jobs. 

Of the non-manufacturing activities, retail trade appears to have the most 
promise. This sector has a wage scale that is low relative to the forest 
products Industry, but it can provide employment In the near terra. Related t 
the retail trade Industry is the service sector, specifically, tourism. 
Tourism has the potential to provide a number of service-oriented jobs. 

Future Growth of Study Area 

In terms of opportunities in Cowlitz County for future economic development, 
forest products (e.g., primary and secondary wood manufacturing) and port 
activities (e.g., bulk handling facilities, assembly/distribution of imports, 
expansion of container facilities) appear to have the greatest potential for 
growth. Forest lands and timber processing are and will continue to be domi- 
nant parts of the economic foundation of the county. The dependence of the 
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forest products industries on the ports to ship their materials and to import 
chemicals required in manufacturing secondary wood products underscores the 
Importance of port activities. 

Fabricated metals, chemicals, apparel, and glass products all possess the 
potential to provide a large number of Jobs, diversify the economy and stimu- 
late economic growth. This Is also the case for the three non-manufacturing 
sectors of retail trade, services, and finance, Insurance, and real estate. 

Summary 

Given the predominance of forest products and related wood products manufac- 
turing industries in the economic structure of Cowlitz County, and considering 
the structural changes these industries are undergoing, it is the general 
conclusion of this analysis that the study area will most likely experience 
only modest economic development and related growth of employment and 
population over the next several decades. 

LAND USE ANALYSIS 

Summary 

The area analyzed was the Cowlitz River flood plain In Cowlitz County, 
Washington, from the mouth of the Cowlitz to RM 21.5. A land use inventory 
was performed by Seattle District, Corps of Engineers under contract with the 
Portland District, Corps of Engineers. 

The study area was divided into five subareas and delineated by the following 
uses: 

o Residential, Single family (Includes mobile homes on lots) 
o Residential, Multiple Family 

o Residential, Mobile Home (In mobile home parks only) 
o Commercial 
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o Industrial 

o Transportatlon/Utl lltles (Major roads, railroads, repair shops; aircraft 
and water transport; radio and televlson stations; water, sewer, elec- 
trical facilities) 

o Publlc/Recreatlon (Recreation areas, churches, museums, schools, etc.) 

o Agriculture 

o Dredged Disposal 

o Vacant 



Existing Land Use 
Subarea 1, Longvlew 

There Is substantial high density residential and commercial development 
within the city limits. There are also large areas of industrial activity 
along the Columbia River south and east of town, with substantial vacant 
property. There Is abundant vacant, developable land in west Longvlew, some 
In agricultural use. 

Subarea 2, Kelso 

Single family residential Is the largest land use, with a small amount of land 
In commercial use. There are approximately 100 acres of manufacturing- 
industrial use, mainly in an industrial park south of Kelso. The majority of 
transportation/utilities use is in the area of the Kelso Municipal Airport . 
Vacant land is well distributed, with unused lots in central, west and north 
Kelso, and larger tracts In east and south Kelso. 

Subarea 3, Lexington 

Single family residential makes up a vast majority of land use. Dredged 
material Is the next largest, followed by agricultural use and vacant land. 
Some commercial use is located in the small central area. 

Subarea 4, Castle Rock 

Single family residential is the largest usage, with dredged material next 
largest land use, followed by agricultural and vacant land. Some commercial 
use exists in the small central area. 
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Subarea 5, Other Cowlitz River Floodplaln 

One half of this area contains dredged material; agricultural use and vacant 
land account for another 37 percent, with a minor amount In residential use. 

Future Land Use 

Analysis of the most probable use of land was made for the period 1985-2000. 
Near-terra land use plans were considered (city, county, regional), along with 
zoning criteria, local attitudes, and conditions Influencing development. 
Land use changes were based on population projections, economic and social 
factors, comprehensive plans, building and zoning regulations, and community 
needs. Factors complicating the analysis were uncertainty regarding flooding 
related to Mount St. Helens, land needed for future dredge disposal sites, the 
future of the forest products Industry due to preservation of forest lands In 
the blast area for a national monument, and the status of the overall economy. 

The greatest expected changes In use are to be In Subarea 1 Longvlew: 
457 acres now vacant to be taken up by 152 acres of single-family residential 
and 305 acres for Industrial use. Subarea 2, Kelso Is expected to have 108 
acres, now vacant or In dredged material, In commercial and Industrial use by 
2000. The only other foreseeable development Is In Subarea 3, Lexington, with 
87 acres of vacant and agricultural land, and dredged material, put into 
single family residential use. These changes are summarized In the tables 
following. 

POTENTIAL DAMAGES TO THE TRANSPORTATION NETWORK IN THE COWLITZ RIVER BASIN 
The Study 

The study outlined herein was conducted for the Portland District, Corps of 
Engineers by Systan, Inc., of Los Altos, California, with construction cost 
estimates developed by Swan Wooster Engineering, Inc., Portland, Oregon. A 
summary of the transportation system analysis Is contained In the 
Comprehensive Plan, Appendix D. 

The study examined the transportation network In the area affected by flood- 
ing, washouts, mudflow8, and volcanic-related activity and concentrated on the 
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Table C-l 
Cowlitz River Flood Plain 
Between Toutle River and Columbia River 
Existing Land Use - by Subarea 
1985 



Total 



a 





Long view* 
Acres Z 


Kelso* 
Acres 


Z 


Lexington 
Acres Z 


Castle 
Acres 


Rock 
Z 


Other County 
Acres Z 


Flood 
Acres 


Plain 
Z 


Residential 


2,705 


27 


555 


31 


185 


27 


142 


38 


215 


6 


3,802 


23 


Single Family 






(505) 




(185) 




(115) 




(215) 




(3,521) 




Mult if ami ly 


(204) 




(50) 




(0) 




(27) 




(0) 




(281) 




Commercial 


469 


5 


125 


7 


5 


1 


20 


5 


40 


1 


659 


4 


Industrial 


1,958 


19 


95 


5 


0 


0 


5 


1 


15 


1 


2,073 


12 


Trans/Utilities 


411 


4 


190 


10 


85 


12 


11 


3 


86 


3 


783 


5 


Public /Recreation 


715 


7 


280 


15 


48 


7 


22 


6 


85 


2 


1,150 


7 


Vacant 


2,524 


25 


490 


27 


192 


28 


40 


11 


690 


19 


3,936 


24 


Agricultural 


1,318 


13 


0 


0 


50 


7 


50 


14 


644 


18 


2,062 


12 


Dredge Spoil 


0 


0 


90 


5 


125 


18 


80 


22 


1,805 


50 


2,100 


13 


TOTAL 


10,100 


100 


1,825 


100 


690 


100 


370 


100 


3,580 


100 


16,565 


100 



Includes adjacent unincorporated flood plain areas. 



Table C-2 
Cowlitz River Flood Plain 
Between Toutle River and Columbia River 
Land Use Change - by Subarea 
1985 - 2000 





Longview* 
(Acres) 


Kelso* 
(Acres) 


Lexington 
(Acres) 


Castle Rock 
(Ac res) 


Other County 
(Acres) 


Total 
Flood Plain 
(Ac res) 


Residential 
Single Family 
Multif amily 


+152 
(+152) 
(0) 


0 
0 

(0) 


+87 
(+87) 
(0) 


0 

(0) 
(0) 


0 
(0) 
(0) 


+239 
(+239) 

(0) 


Commercial 


0 


+58 


0 


0 


0 


+58 


Trans/Utilities 


0 


0 


0 


0 


0 


0 


Industrial 


+305 


+50 


0 


0 


0 


+355 


Public/Recreation 


0 


0 


0 


0 


0 


0 


Vacant 


-457 


-50 


-54 


0 


0 


-561 


Agriculture 


0 


0 


-2 


0 


0 


-2 


Dredge Spoil 


0 


-58 


-31 


0 


0 


-89 


TOTAL 


0 


0 


0 


0 


0 


0 



* Includes adjacent unincorporated flood plain areas. 



Table C-3 
Cowlitz River Flood Plain 
Between Toutle River and Columbia River 
Future Land Use - by Subarea 
2000 



Total 



1 





Longview 


* 


Kelso* 
Ac res 




Lexington 
Acres Z 


Castle 
Acres 


Rock 


Other County 
Acres 1 


Flood Plain 
Acres 


Residential 
Single Family 
Multif amily 


2,857 
(2,653) 
(20A) 


28 


555 
(505) 
(50) 


31 


272 
(272) 
(0) 


39 


142 
(115) 
(27) 


38 


215 
(215) 
(0) 


6 


4,041 
(3,760) 
(281) 


24 


Commercial 


469 


5 


183 


10 


5 


1 


20 


5 


40 


1 


717 


4 


Trans/Utilities 


411 


4 


190 


10 


85 


12 


11 


3 


86 


3 


783 


5 


Industrial 


2,263 


22 


145 


8 


0 


0 


5 


1 


15 


1 


2,428 


15 


Public/Recreation 


715 


7 


280 


15 


48 


7 


22 


6 


85 


2 


1,150 


7 


Vacant 


2,067 


21 


440 


24 


138 


20 


40 


11 


690 


19 


3,375 


20 


Agricultural 


1,318 


13 


0 


0 


48 


7 


50 


14 


644 


18 


2,060 


13 


Dredge Spoil 


0 


0 


32 


2 


94 


14 


80 


22 


1,805 


50 


2,011 


12 


TOTAL 


10,100 


100 


1,825 


100 


690 


100 


370 


100 


3,580 


100 


16,565 


100 



Includes adjacent unincorporated flood plain areas. 



major north-south corridor which contains Interstate Highway 5 (1-5) and the 
Burlington-Northern Railroad line. Waterborne transportation was not 
Included. 

Economic Impacts analyzed were the costs of reconstruction and damage repair, 
and costs of rerouting traffic during blockage and reconstruction. To examine 
the latter a number of scenarios were posited - various conditions that might 
reasonably occur - and the rerouting costs of each determined. The costs of 
repairing or reconstructing bridges and roads vary a great deal hence were 
arrived at separately. 

The Transportation Network 

The network's dominant features are Highway 1-5 and the Burlington-Northern 
Railroad tracks. Highway 1-5 Is the major route for vehicular traffic between 
Portland, Oregon, and Seattle, Washington, as well as for considerable local 
traffic. The Burlington-Northern facilities serve that major railroad and 
Union Pacific Railway and AMTRAK passenger trains as well. Secondary roads 
(e.g., Route All) and railroads (the Columbia Cowlitz) are of importance, but 
from a regional as well as local perspective, 1-5 and the Burlington-Northern 
tracks have the greatest potential for economic disruption and cost. Both 1-5 
and the Burlington-Northern tracks are particularly vulnerable where their 
bridges cross the Toutle River near Its confluence with the Cowlitz. 

Specific Costs 

Rerouting Vehicular Traffic 

Seven highway rerouting scenarios were postulated by examining the detour 
routes that would be used when the transportation system Is disrupted. The 
additional rerouting costs were identified for each detour scenario using the 
following approach: 

1. Alternative detour routes were Identified by examining existing 
regional contingency plans of the state and county, and the least costly 
detour in each case was used to estimate travel costs. It was generally 
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assumed that no economic activity would be Interrupted, displaced, or 
transferred solely as a result of damage to the transportation network. 

2. For each scenario the handling capacity of each stretch of road was 
determined by using standard highway design criteria and considering normal 
traffic levels on the alternate routes. When rerouted traffic exceeded capac- 
ity, the traffic was again rerouted to the next most feasible alternative 
route. 

3. The additional miles and time needed to complete the detour were 
Identified. This was done by adjusting travel speeds to reflect road 
gradient, horizontal curvature, and the queuing delay effects associated vittl 
stop-and-go traffic. 

4. The vehicular operating costs were Identified by vehicular type using 
the AASHTO manual 1 and were adjusted to reflect current price levels. 

5. The additional travel time costs were computed by using the automobile 
driver and the adult passenger and truck driver values recommended In the 
AASHTO manual. 1 At current price levels, these two values were $10 per 
vehicle hour for passenger cars and $14 per vehicle hour for trucks. 

The associated rerouting costs for each scenario are tabulated below: 

Thousands of 



Highway Reroute Scenarios $ Per Day 
1-5 bridges and all adjacent routes blocked: use of Routes 

101 and 97 to detour around the Basin 2,700.7 
Multiple blockage of 1-5 and adjacent routes: use of Routes 

101 and 97 to detour around the Basin 3,052.0 

1-5 bridges blocked; use of Route 4/506 1,351.5 

1-5 bridges blocked: use of old Highway 99 230.6 

1-5 bridges blocked; use of 411/506 and old Highway 99 75.0 

1-5 bridges blocked; short four-lane detour on old Highway 99 3.2 

*"5 open; Route 411 blocked south of Castle Rock 0.7 



• A Manual on User Benefit Analysis on Highway and Bus Transit Improvements , 
American Association of Highway and Transportation Officials, Washington 
D.C, 1977. 
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Rerouting Rail Traffic 

A prolonged break In, or blockage of, the Burlington-Northern tracks would 
require rerouting east along the Columbia River, north to Yaklraa, Washington, 
then west over Stampede Pass to Auburn and the Seattle area. The rerouting, 
taking Vancouver, Washington, as the starting place, would be 453 miles, as 
compared to the normal 155 miles between Vancouver to Auburn by the Cowlitz 
River route. AMTRAK would likely reroute Its passengers by bus, unless 1-5 
were closed also. The freight rerouting costs were computed by examining 
standard Interstate Commerce Commission rates and estimating additional 
operating costs for the types of traffic to be rerouted. The costs varied 
between $.35 and $.42 per car mile. The additional cost of bus 
transportation, Including passenger time, was used to compute detour costs fo 
AMTRAK. Rerouting costs from closure of the Burlington-Northern tracks are 
summarized below. 



Additional Costs per Day 
Railroad Company 1-5 Open 1-5 Closed 

Burlington Northern $62,600 $62,600 

Union Pacific 4,300 4,300 

AMTRAK passenger service 2,300 (32,500) 

Total reroute costs $64,600 $99,400 



Repair, Reconstruction, and Replacement of Structures 



If bridges across the Toutle and Cowlitz Rivers were destroyed or severely 
damaged, temporary structures would be required while major facilities are 
rebuilt. Costs and construction periods of temporary structures were devel- 
oped from engineering data. 

Costs of replacing the principal bridges of the network were also developed, 
along with construction periods. Other costs, such as removal of mud from 
roadways, were estimated and considered in the various sets of conditions 
studied. 
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Total Costs 



If the three bridges across the Toutle River (1-5, Burlington-Northern Rail- 
road, and old Highway 99) were destroyed, total losses could range from $98 
million to $536 million. Four hypothetical cases were developed to exemplify 
how rerouting and replacement costs could be applied to estimate economic 
losses for a particular set of conditions. No prediction was made as to which 
case Is more likely to occur. 



Average Annual Transportation Damages 

The transportation loss scenarios, utilizing cost data In the report, were 
Incorporated Into the flood damage analysis by determining at what flood 
stages the different scenarios would occur. The stage-damage relationship Is 
shown on figure C-8. The stage-damage curve was combined with stage frequency 
data over time to derive average annual damages. Average annual 
transportation losses under the base condition are $132,000. 
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STAGE-DAMAGE ANALYSIS 
General 



Stage-damage analysis Is a method of measuring potential damages to a flood 
plain area. This type of analysis measures flood-related damages for a series 
of hydrologlc events which can he expected to occur In a given river basin or 
geographic area. It allows Integration of damage costs with the probability, 
or frequency of occurrence of flood events. The result Is an estimate of 
average annual flood damages which can be expected to occur In any given 
year. A comparison can then be made between damage/frequency under existing 
or no-actlon conditions and damage/frequency of proposed actions, to measure 
reduction in damages, or benefits, attributable to those actions. This method 
of analysis Is used In this document to provide a measure of damages which 
would be incurred over a range of probable flood events on the Cowlitz and 
Toutle Rivers. 

In this section the economic Impact of various proposed solutions to the 
current flood threat In the Cowlitz and Toutle Rivers Is analyzed. The base 
condition Is compared to the no-action condition to demonstrate that continued 
maintenance of the base condition is Justified. Damage reduction estimates 
are presented for various alternative measures, Including dredging, levee 
Improvement, single and multi-stage single retention structures (SRS's and 
MSRS's), and the most feasible combinations of these alternative measures. A 
National Economic Development (NED) solution to the flooding problem on the 
Cowlitz and Toutle Rivers Is identified from among these alternatives, based 
on a comparison of average annual benefits and costs for protection provided 
by each alternative compared to the base condition. 

The NED plan and the most cost effective dredging alternatives are then 
subjected to further analysis using sediment budgets 1/2 and 1-1/2 times the 
baseline sediment budget to determine how sensitive the NED plan is to greater 
or lesser volumes of sediment infill. Additionally, the sensitivity of sizing 
these alternatives for larger or smaller sediment loads is analyzed. 
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A risk analysis Is Included to test the effect of an Additional low frequency 
flood, on the NED plan and the most cost effective dredging option. 

Methodology 

The stage-damage method requires the development of a flood plain Inventory 
which Includes identification of all improvements, or damage-susceptible 
property, In a given area or river reach (see LAND USE in this appendix). 
Each improvement is delineated by type, location, and ground floor elevation. 
The value of each Improvement and its contents Is determined from tax 
assessment records, valuation formulae, or Individual appraisal. 

Flood damage estimates were derived from two sources: Pederal Insurance 
Administration tables, and damage assessment formulae previously developed by 
engineering consultants for the Corp's Willamette River Basin Flood Damage 
Study. This latter methodology estimates flood damages to residential, 
commercial, and industrial structures and contents, clean-up, utilities, etc. 
Application of these data results In estimates of damages to each type of 
improvement at given levels of Inundation, in the case of specialized 
properties, structures, and contents were appraised individually by a real 
estate appraisal specialist. 

Damages to Improvements are then calculated for a series of 

water surface elevations. Damages at various flood levels are computed using 
depth-damage data developed by the Federal Insurance Administration, and using 
depth-damage relationships developed for Portland District by an engineering 
consulting firm. Damages have been updated to a fiscal year 1985 price level. 

Primary Data, Inventory 

Using the foregoing flood plain inventory methodology, an inventory of the 
City of Longvlew was performed by contract. Similar data for Kelso, Lexington, 
Castle Rock and unleveed areas, were compiled by Portland District. All 
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Improvements were inventoried to determine type of improvement (e.g., 
residence, mobile home, commercial property, utilities), location, ground 
floor elevation, and value. Estimates of potential damages to major highways 
and railroads, bridges, and related transportation facilities were developed 
by a consultant under contract to Portland District. 

Flood Damage at Longvlew 

Flood damages were computed for Improvements in Longvlew for various water 
surface elevations. Flooding was Judged to begin with breaching of the 
existing levee along the Cowlitz River at Its lowest elevations, with 
subsequent ponding occurring at the lowest ground elevation within that diking 
district. Damages were computed for 5-foot vertical intervals within Longvlew 
to reflect this ponding effect which would occur If the levee was breached. 

Flood Damage at Kelso and Upstream 

Stage-damage relationships were also developed for Kelso and all leveed and 
unleveed areas upstream of Longvlew-Kelso to the confluence of the Cowlitz and 
Toutle Rivers. 

Stage-Damage Curves 

Following computation of damages at different flood levels, stage-damage 
curves were constructed for 8 sub-reaches of the 4 major reaches along the 
lower 25 miles of the Cowlitz River (see Figures C-l through C-8). These 
curves reflect the potential flood damages to improvements within each 
sub-reach related to water surface elevations. Results from the economic base 
and land use studies indicate that growth within the flood plain is relatively 
static and no significant future development Is anticipated that would impact 
potential future damages. Therefore, it is assumed that stage-damage 
relationships will remain relatively constant over the project life. 
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Integration with Hydrologlc Frequency Data 



Data from the stage-damage curves were Integrated with stage-frequency 
relationships for the Cowlitz River. This was done by averaging the damages 
at each flood level with damages from the preceding level and multiplying that 
amount by the Interval between frequencies of each set of flood events. These 
frequencies have a probability of occurrence ranging from near annual (.95 
probability) to l-ln-500 (.002 probability). The result Is a dollar amount of 
damages which on average, will be Incurred In any given year. 

Under the no-actlon condition, the hydrologlc characteristics of Cowlitz River 
will result in constantly changing stage- frequency relationships over time 
because of continued sediment buildup In the channel. Reduced channel 
capacity will cause continual changes In the river stages associated with 
flood events of a given frequency. For example, assuming no-actlon is taken 
In the Interim, the stage of a 100-year frequency flood at river mile 5.5 In 
December 1985 Is 29. A feet (NGVD). The corresponding stage of a 100-year flood 
at river mile 5,5 

In 1990 will be 32.0 feet, due to projected sediment Infill. This situation Is 
reflected In the stage-frequency relationships with change occurring on a 
year-to-year basis. 

Probability of flood events was determined by watershed characteristics, 
post-erupt Ion streamflow records, measured channel Infill, and sediment 
deposition projected by a sediment transport model. The projected sediment 
budget assumes that future annual runoff and river flows will approximate 
normal water years, In which long-term average runoff conditions prevail. 



NED PLAN 



Wlthout-Project Condition 
No-Action Condition 

Under the no-actlon scenario no additional flood reduction measures would he 
undertaken In the Cowlitz and Toutle Rivers subsequent to February, 1985. 
Annual flood damages will Increase over time as sediment continues to Infill 
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the river channel. Damage estimates were computed for each successive year 
until a 2 year event (.50 probability of occurrence) would overtop existing 
levees. Biennial Inundation would dictate abandonment of existing 
Improvements as damages incurred would be equal to or greater than their 
annualized value. Under these conditions, Kelso would be abandoned In the 
year 1996, Lexington In 1991, and Castle Rock In 1987. Longvlew would not be 
abandoned under the no-act Ion scenario, since a 2-year flood event would not 
exceed the top of the permanent levee at Longvlew during the study period. It 
would, none-the-less, be subject to periodic flooding from less frequent 
events over the 50 year project life. 

Damages to the transportation corridor were not computed beyond 1988. At this 
point the existing transportation facilities would Incur such heavy damages 
that they would either be abandoned, with traffic being re-routed, or replaced 
with flood proof structures. Costs incurred for traffic re-routing or 
replacement of facilities have not been considered beyond 1988 in computing 
damages under the no-action scenario. 

Total average annual damages for the no-actlon scenario are $43,411,000. This 
damage estimate is based on sediment quantities and distribution described in 
Appendix A, and the most recent determination of levee safe heights. This a 
all other cost and benefit values stated herein are based on an Interest rate 
of 8-5/8% and 1985 price levels. The no-actlon damage estimate Is 
conservative since only flood damages are considered. Costs associated with 
abandonment of the flood plain, Including loss in real estate value, 
relocation costs, and Impact on the Washington State economy, have not been 
Included. Thus, benefits attributable to maintenance of the base condition 
are understated. 

Base Condition 

The base condition for this study is defined as the channel geometry exlsti 
in Cowlitz River as established by a hydraulic survey performed in 
November-December 1983. This channel geometry provides carrying capacity 
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which affords a level of protection that can be maintained over the long run 
by annual dredging of sediment Infill. These measure* were authorized by PL 
98-63. The base condition described above represents the without project 
condition as defined by the Water Resource Council's Principles and 
Guidelines. It is the condition against which all project alternatives are 

spared. Cost and residual damage figures for the base condition presented in 
this document are based on the assumption that the optimum mixture of 
available dredging options will be employed. Total average annual damages 
under the base condition are $16,505,000. 

Abandonment of portions of the flood plain (a permanent buy-out) was not 
considered a viable alternative to achieve the base condition since the Corps 
is legally committed by PL 98-63 to provide flood protection on an Interim 
basis and to protect the occupants of the flood plain to the extent possible. 
Levee Improvements were also not considered as an alternative to sustain the 
base condition since they would not protect the major transportation 
facilities or other unleveed areas of the flood plain. These latter measures 
alone do not meet the base condition criteria. 

Justification for Base Condition 

Adoption of the previously defined base condition required economic 
Justification of the interim dredging costs incurred for maintaining this 
condition. Dredging costs and quantities are given In Appendix B. A 
comparison, over time, between the no-actlon scenario and the base condition 
reflects the level of expenditures necessary to maintain a constant (base) 
level of protection. The difference in flood damages between the no-actlon 
and base condition Is $26,906,000. This amount represents damage reductions 
attributable to the maintenance of the base condition. Average annual costs 
of maintaining the base condition are $13,080,000. Since total reduction of 
damages is greater than the total cost of achieving them, continued 
maintenance of the base condition represents both a legal and justifiable 
activity. The benef It-to-cost ratio for maintenance of the base condition Is 
2.06-to-l. 
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The above costs and benefits differ from previous estimates for a variety of 
reasons. Modifications of the sediment budget and refinements In modeling of 
sediment movement and deposition patterns have had a major Impact. A complete 
discussion of these changes can be found In Appendix A. Significant sediment 
Infill Is not expected to occur In the Columbia River under the present 
sediment budget and anticipated deposition patterns; therefore no additional 
costs are anticipated to maintain the Columbia River navigation channel. 
Levee safe heights at Longvlew and Kelso have also been refined from previous 
reports, based upon 1985 surveys of levee condition. Table C-4 summarizes 
average annual damages for the no-act Ion and base conditions and average 
annual damage reductions resulting from maintenance of the base condition. 



Location 



TABLE C-4 
AVERAGE ANNUAL DAMAGES 
AND DAMAGE REDUCTIONS 
NO-ACTION AND BASE CONDITIONS 
(000's) 



Damages 
No-Act Ion 
Condition 



Damages 
Base 
Condition 



Total 
Damage 
Reductions 



Longvlew 

Kelso 

Lexington 

Castle Rock 

Un leveed Areas 

Transportation 

Total 



$ 3,537 
20,693 
2,645 
1,372 
854 
14,310 
$43,411 



$ 180 
13,912 
273 
419 
1,589 
132 
$16,505 



$ 3,357 
6,781 
2,372 
953 
(735) 
14,178 
$26,906 



Wlth-Project Condition 

Description of Alternatives 

General: In the Mt. St. Helens Comprehensive Plan (October 1983) five 
alternative strategies were Identified as best suited to deal with the flood 
threat on the Cowlitz and Toutle Rivers posed by sediment flows from the 
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eruption of Mt. St. Helens. From this analysis, single retention structure 
(SRS) alternatives combined with downstream actions were Identified for 
further study. In the Mt . St. Helens Feasibility Report (December 1984), the 
SRS's were analyzed In greater detail In terms of their costs, benefits, and 
capabilities, to determine optimum project size and location for this 
alternative. 

As mentioned previously, formulation of the problem has changed somewhat for 
this decision document. Major refinements have been made to the sediment 
budget In which the quantity of sediment expected to move down the river 
system over time has been reduced by about 100 million cubic yards, in 
addition, the expected distribution of sediment has changed dramatically. For 
example, sediment Infill In the Columbia River, a major source of potential 
costs In previous reports, Is no longer expected to occur. Because of these 
changes, additional measures have been analyzed for this report In order to 
Insure selection of the most cost effective alternative. 

Three basic types of measures were analyzed; dredging, levee Improvements, and 
construction of single and multi-stage SRS. Each of these measures provides 
flood protection In a different way. Dredging provides flood protection by 
removing sediment from the river channel and providing added capacity. The 
levee Improvements provide flood protection by Increasing the safe level of 
protection of the existing leveed areas where the majority of damages would 
occur. Retention structures function by slowing the flow of water In the 
river channel, this allows the sediment to filter out behind the structure, 
upstream of the damage susceptible areas. 

These measures were combined In various ways to develop project alternatives. 
A measure Is a single, specific action which may or may not solve a problem by 
Itself; a project alternative Is a measure or combination of measures, which 
"111 address the problem. The following alternatives were analyzed: dredging, 
levee Improvements with a base level of dredging, levee Improvements with an 
increased level of dredging, SRS's with supplemental dredging, and SRS's 
combined with levee improvements and supplemental dredging. A more detailed 
discussion of these alternatives follows, Including a listing of average 
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anniml damages, damage reductions, costs, net benefits, and benef lt-to-cost 
ratios for each alternative. Finally, a summary review of the alternatives la 
Included and selection of the NED plan, based on the principle of maximum net 
benefits, Is discussed. 

Dredging Alternatives : Three dredging alternatives were evaluated. The first 
was the base condition, which has been described previously. This is the 
minimum level of dredging which Is required given the Corps legal commitment 
to provide a nominal level of protection. A maximum dredging alternative was 
analyzed which provides the greatest level of flood protection attainable by 
dredging measures alone. An Intermediate level of dredging was also evaluated 
in order to Identify the most cost effective dredging plan. The following 
table presents the level of protection provided by each dredging alternative 
for each leveed area. 
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TABLE C-5 
LEVEL OF PROTECTION 
DREDGING ALTERNATIVES 
(recurrence Interval In years) 

Cowlitz River 

^^inion I2££3i$f -(5ooF2o55T 

Long view 3 
3 

Kelso co 

77 " 
Lexington 20 

71 

Castle Rock 



Intermediate Ca#±ttz_Jiver 

Longvlew l0 
11 

Kelso 

, . I* 7 
Lexington ,3 

118 

Castle Rock 



Maximum . r.nwlltz River 

303 270 

Longvlew 50 
KeLo 

Lexington . . ? 

200 

Castle Rock 
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Water surface elevations vary, as do levels of protection, depending on 
whether dredging Is accomplished In the Toutle River or In the Cowlitz River. 
Dredging In the Toutle River Is generally less expensive than In the Cowlitz 
River due to the proximity of disposal areas. Therefore, dredging required by 
any alternative would Initially be undertaken in the Toutle. When disposal 
areas adjacent to the Toutle are filled, dredging activity would shift to the 
Cowlitz River. It is estimated that disposal areas in the Toutle basin would 
be filled by the year 2000 for the base condition and 1997 for intermediate 
and maximum dredging options. Average annual damages and damage reductions 
for the dredging alternatives, measured against the base condition, are listed 
in Table C-6. 

Net benefits for a particular dredging alternative are calculated by comparing 
the reduction in flood damages attributable to that plan, relative to the 
base, with the additional cost of providing that level of dredging over and 
above the cost of maintaining the base. Maintenance of the base condition 
through dredging is estimated to cost $13,080,000 annually. The Intermediate 
level of dredging would have an average annual cost of $16,500,000, or 
$3,420,000 more than base level dredging. Average annual costs of a maximum 
dredging effort are $22,080,000, an increase of $9,000,000 over the base 
level. 

Average annual damage reductions for the intermediate dredging option, 
compared to the base, are $11,332,000. Average annual net benefits for this 
alternative are $7,912,000. Damage reductions and net benefits for the 
maximum dredging option are $15,202,000 and $6,202,000 respectively, in 
average annual terms. 

Levee Improvements : Three levee improvement alternatives were analyzed in 
conjunction with dredging to maintain base channel geometry. These three 
combinations are referred to as minimal, medium, and high levee improvements. 
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TABLE C-6 

AVERAGE ANNUAL DAMAGES «k REDUCTIONS 
DREDGING ALTERNATIVES 
(OOO' s) 



T»r>r«odlate Dredging 



Location 

Long view 
Kelso 
Lexington 
Castle Rock 
Unleveed Areas 
Transportation 

Total 



Damages 
|00i 

Condition 

$ 180 
13,912 
273 
419 
1,589 
132 

$16,505 



Damages 

Intermediate 
Dredging 

$ 28 
3,895 
100 
195 
888 
67 

$ 5,173 



Total 
Damage 
Reductions 

$ 152 
10,017 
173 
224 
701 
65 

$11,332 



Maximum Dredging 



Location 

Longvlew 

Kelso 

Lexington 

Caatle Rock 

Unleveed Areas 

Transportation 

Total 



Damages 

Base 
Condition 

$ 180 
13,912 
273 
419 
1,589 
132 
$16,505 



Damages 
Maximum 
Dredging 

$ 4 
727 
31 
89 
417 
35 

$ 1,303 



Total 
Damage 
Reductions 

$ 176 
13,185 
242 
330 
1,172 
97 

$15,202 
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They were analyzed for the leveed areas of Longvlew, Kelso, Lexington, and 
Castle Rock. Levee Improvements at each of the leveed areas are considered 
separate projects and were analyzed Independently, as well as In combination. 
The base level of protection would be maintained In each case. This would 
provide some protection to unleveed areas and to transportation facilities 
since these areas would not benefit from levee Improvements. 

Minimal levee Improvements amount to raising low spots and/or minor 
strengthening of the existing levees to bring them up to Corps standards. 
Minimal levee Improvements would be In place In 1987. The existing levee at 
Longvlew meets Corps standards, therefore minimal levee Improvements were not 
evaluated for this area. Construction of medium or high levees would require 
significant Increases In the height and breath of existing levees. Medium and 
high levee raises would be In place In 1988; however, for these alternatives, 
protection equivalent to that of minimal levee Improvements would be provided 
at Kelso In 1987 due to the significant benefit of providing protection there 
as soon as possible. Average annual damages and damage reductions for levee 
improvements measured against the base condition, are shown in Table C-7. 
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TABLE C-7 

AVERAGE ANNUAL DAMAGES AND DAMAGE REDUCTIONS 
LEVEE IMPROVEMENTS 
(OOO's) 

Mini— 1 Levee Improvement! 



Location 



WHIH 
Base 

Condition 



Minimal 
Levee 



Total 
Damage 
Reductions 



Longvlew 
Kelso 
Lexington 
Castle Rock 
Unleveed Areas 



$ 180 
13,912 
273 
419 
1,589 



180 
1,846 
165 
282 
1,589 



$ 0 
12,066 
108 
137 
0 



Transportstlon 


132 


132 


0 


Total (Kl only) 


$16,505 


6 A A lO 


CIO (U, t. 


Total (Kl & Lx) 


$16,505 


6 A 111 


C^ t 1 7 A 


Total (Kl & CR) 


$16,505 


$ 4,302 


$12 ,203 


Total (Kl Lx & CR) 


$16,505 


$ 4,194 


$12,311 


Medium Levee 


Improvements 






Damages 


Damages 


Total 




Base 


Medium 


Damage 


Location 


Condition 


Levee 


Reductions 


Longvlew 


$ 180 


$ 114 


$ 66 


Kelso 


13,912 


1,441 


12,471 


Lexington 


273 


81 


192 


Castle Rock 


419 


133 


286 


Unleveed Areas 


1,589 


1,589 


0 


Transportation 


132 


132 


0 


Total (Kl Lx & CR) 


$16,505 


$ 3,490 


$13,015 




High Levee 


Improvements 






Damages 


Damages 


Total 




Base 


High 


Damage 


Location 


Condition 


Levee 


Reductions 


Longvlew 


$ 180 


$ 28 


$ 152 


Kelso 


13,912 


1,223 


12,689 


Lexington 


273 


39 


234 


Castle Rock 


419 


40 


379 


Unleveed Areas 


1,589 


1,589 


0 


Transportation 


132 


132 


0 


Total (Kl Lx & CR) 


$16,505 


$ 3,051 


$13,454 
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The average annual costs associated with each levee Improvement option are 
shown In Table C-8. 

TABLE C-8 
AVERAGE ANNUAL COSTS 
LEVEE IMPROVEMENTS 
(OOO's) 



Location Minimal Medium High 

Longvlew N . a . $ 2,270 $ 2,630 

Kelso $ 140 1,390 1,930 

Lexington 100 350 520 

Castle Rock 30 270 380 



Table C-9 displays benefits, costs, net benefits and bene f It-to-cost ratios 
for minimal levee Improvements, and both medium and high levee raises at each 
location. 

As independent measures, minimal levee Improvement options are justified at 
Kelso, Lexington, and Castle Rock. Average annual net benefits for minimal 
levees are $11,926,000 for Kelso, $8,000 for Lexington, and $107,000 for 
Castle Rock. The construction of these three levees In combination yields 
maximum net benefits for the dredging option with levee raises. Since minimal 
levee Improvements provide the maximum net benefits at Kelso, Lexington, and 
Castle Rock, construction of levees providing medium and high protection is 
not indicated at these locations. 

For example, at Kelso, a medium levee raise provides net benefits of 
$11,081,000 and a high levee raise provides net benefits of $10,759,000. Both 
of these values are less than the $11,926,000 provided hy minimal levee 
Improvements, thus the additional benefits attributable to larger levees are 
more than offset by Increased costs. No levee improvements are justified at 
Longvlew because the cost of these levees exceeds the benefits that would 
result from their construction. 
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TABLE C-9 

AVERAGE ANNUAL NET BENEFITS AND B/C RATIOS 
LEVEE IMPROVEMENTS 
(dollars In thousands) 



Alternative 



Benefits 



Costs 



Net 
Benefits 



B/C Ratios 



Minimal Levee Improvements 

at Longvlew N.A. N.A. N.A. N.A. 

at Kelso $12,066 $140 $11,926 86.19 to 1 

at Lexington $108 $100 $8 1.08 to I 

at Castle Rock $137 $30 $107 4.57 to 1 

Combinations of Minimal Levees 

at Kl & Lx $12,174 $240 $11,934 50.73 to 1 

at Kl & CR $12,203 $170 $12,033 71.78 to 1 

at Kl Lx & CR $12,311 $270 $12,041 45.60 to 1 

Medium Levee Raises 

at Longvlew $66 $2,270 ($2,204) 0.03 to 1 

at Kelso $12,471 $1,390 $11,081 8.97 to 1 

at Lexington $192 $350 ($158) 0.55 to I 

at Castle Rock $286 $270 $16 1.06 to 1 

High Levee Raises 



at Longvlew $152 $2,630 ($2,478) 0.06 to 1 

at Kelso $12,689 $1,930 $10,759 6.57 to 1 

at Lexington $234 $520 ($286) 0.45 to 1 

at Castle Rock $379 $380 ($1) 1.00 to 1 
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Intermediate Dredging with Minimal Levee Improvements : Pour minimal levee 
combinations were evaluated In conjunction with Intermediate levels of 
dredging. These Included: (I) Intermediate dredging with minimal levee 
Improvements at Kelso only, (2) at Kelso and Lexington, (3) at Kelso and 
Castle Rock, and (4) at Kelso, Lexington and Castle Rock. The components of 
these alternatives have been discussed previously In this report. Minimal 
levee Improvements at Kelso were reviewed In each alternative because they 
were justified Individually by a wide margin. Table C-10 lists levels of 
protection at the leveed areas for the Intermediate dredging option with 
minimal levee Improvements. 



TABLE C-10 

INTERMEDIATE DREDGING WITH MINIMAL LEVEE IMPROVEMENTS 
LEVELS OF PROTECTION 
(recurrence Interval in years) 



Location 

Long view 1 / 
Kelso 
Lexington 
Castle Rock 



Toutle Dredging 

167 
143 
233 
133 



Cowlitz Dredging 

149 
139 
192 
71 



\J Protection at Longvlew Is the result of Intermediate dredging only; no 
minimal levee Is Included for this location. 



Table C-ll lists average annual damages for the base condition and 
dredglng/levee alternatives, and average annual damage reductions attributable 
to each. 
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TABLE C-ll 

AVERAGE ANNUAL DAMAGES AND DAMAGE REDUCTIONS 
INTERMEDIATE DREDGING WITH MINIMAL LEVEES 
(000' •) 



Location 

Lougview 
Kelso 
Lexington 
Castle Rock 
Unleveed Areas 
Transportstlon 

Total (Kl only) 
Total (Kl 4 Lx) 
Total (Kl 4 CR) 
Total (Kl Lx 6 CR) 



Damages 
Base 

Condition 

$ 180 
13,912 
273 
419 
1,589 
132 

$16,505 
$16,505 
$16,505 
$16,505 



Damages 
for Dredging 
Plus Levees 

$ 28 
565 
59 
183 
888 
67 

$ 1.843 
$ 1,802 
$ 1,831 
$ 1,790 



Total 
Damage 
Reductions 

$ 152 
13,347 
214 
236 
701 
65 

$14,662 
$14,703 
$14,674 
$14,715 



Table C-12 displays benefits, costs, net benefits, and benef it-to-co.t r.tios 
for the intermediate dredging with minimal levee improvement alternatives. 

TABLE C-12 

AVERAGE ANNUAL NET BENEFITS AND B/C RATIOS 
INTERMEDIATE DREDGING WITH MINIMAL LEVEES 
(dollars in thousands) 



Alternative 

Kelso only 
Kl 4 Lx 
Kl 4 CR 
Kl Lx & CR 



Benefits 

$14,662 
14,703 
14,674 
14,715 



Costs 

$3,560 
3,660 
3,590 
3,690 



Net 
Benefits 

$11,102 
11,043 
11,084 
11,025 



B/C Ratios 

4.12 to 1 
4.02 to 1 
4.09 to 1 
3.99 to I 
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The project that provides Intermediate dredging and minimal levee Improvements 
at Kelso only Is the optimum project evaluated from this group. It provides 
net benefits of $11,102,000. 

Single Retention Structures : A single retention structure (SRS) functions by 
slowing the flow of water in the river channel and allowing sediment to filter 
out* Sediment not trapped behind the SRS must be removed from the channel at 
a downstream site. Each SRS option. In combination with some level of 
supplemental dredging, was designed to provide approximately the same level of 
protection as base dredging. In fact, the SRS options provide somewhat greater 
protection. An SRS may be constructed as a single unit, or as a multi-stage 
project. It would be situated on the upper Toutle River near Its confluence 
with Green River. This site was selected In previous studies. 

For the single stage SRS, five spillway heights, In combination with 
supplemental dredging, were evaluated. These spillway heights are 50, 100, 
125, 150, and 200 feet. Four multi-staged SRS alternatives, In combination 
with supplemental dredging, were also evaluated. These are as follows: 

(I) A 100 foot MSRS designed to function as the base for a 125 foot 
structure. 

(II) A 100 foot MSRS designed to function as the base for a 125 foot 
structure, with an additional 12.5 foot structure to be added when required. 
Total height of this structure is 112.5 feet. 

(III) A 100 foot MSRS designed to function as the base for a 125 foot 
structure, with two additional 12.5 foot structures to be added when 
required. Total height of this structure is 125 feet. 

(IV) A 100 foot MSRS designed to function as the base for a 125 foot 
structure, with an additional 25 foot structure to be added when required. 
Total height of this structure Is 125 feet. 

All single stage SRS options are planned to be operational In 1987, as are the 
first stages of the multi-stage alternatives. Timing for construction of 
additional stages would depend on the rate of sedimentation experienced. 
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Since the amount of sediment retained varies depending on the height of the 
SRS, material that la not retained by the structure must he removed from the 
river channel at a location downstream from the SRS. With small structures, 
larger amounts of material must be removed downstream, conversely, with large 
structures, less material will require dredging. Costs will vary with 
structure size and amount of dredging required. Supplemental dredging would be 
accomplished primarily In the Cowlitz River. All nine single and multi-stage 
SRS alternatives, In combination with varying levels of supplemental dredging, 
provide the same level of flood protection and prevent the same amount of 
average annual damages. Table C-13 lists levels of protection provided at 
each location by the SRS alternatives. 



TABLE C-13 

LEVELS OF PROTECTION PROVIDED BY SRS ALTERNATIVES 
(recurrence Interval In years) 

SRS Level of 
Location Protection 



Longvlew 100 

Kelso 4 

Lexington 91 

Castle Rock 71 



Tshle C-14 presents average annual damages and damage reductions for the SRS 
alternatives relative to the base condition. 
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TABLE C-14 

AVERAGE ANNUAL DAMAGES AND DAMAGE REDUCTIONS 
SRS ALTERNATIVES 
(000' s) 



Location 

Longvlew 
Kelso 
Lexington 
Castle Rock 
Unleveed Areas 
Transportation 



Base 
Damages 

$ 180 
13,912 
273 
419 
1,589 
132 



Damages 
with SRS 

$ 124 
10,222 
227 
234 
1,488 
97 



Damage 
Reductions 

$ 56 
3,690 
46 
185 
101 
35 



Total 



$16,505 



$12,392 



$ A, 113 



In addition to average annual damage reductions of $4,113,000 for flood 
control, an SRS, when In place, eliminates dredging which would otherwise be 
necessary to maintain the base condition. This amounts to a $13,080,000 
annual cost savings. Therefore, total average annual benefits for each SRS 
alternative are $17,193,000. Table C-15 presents benefits, costs, net 
benefits and benef lt-to-cost ratios for the SRS alternatives. 



TABLE C-15 
SINGLE RETENTION STRUCTURE ALTERNATIVES 
AVERAGE ANNUAL NET BEBEPITS AND B/C RATIOS 
(dollars In thousands) 

Damage Dredging Net 
Alternative Reductions Savings Benefits Costs Benefits B/C Ratios 



Single Stage 

50 ft. 
100 ft. 
125 ft 
150 ft. 
200 ft. 



$ 4,113 $13,080 $17,193 $11,790 $ 5,403 1.46 to 1 

4,113 13,080 17,193 8,760 8,433 1.96 to 1 

4,113 13,080 17,193 8,150 9,043 2.11 to 1 

4,113 13,080 17,193 8,700 8,493 1.98 to 1 

4,113 13,080 17,193 11,250 5,943 1.53 to 1 
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TABLE C-15 (continued) 
Damage Dredging Net 
Alternative Reductions Savings Benefits Costs Benefits B/C Ratios 



Multl-Stage 



IV 



II 



III 



$ 4,113 
4,113 
4,113 
4,113 



$13,080 $17,193 $ 9,160 $ 8,033 

13,080 17,193 8,980 8,213 

13,080 17,193 8,610 8,583 

13,080 17,193 8,450 8,743 



2.00 to I 



2.03 to 1 



1.91 to I 



1.R8 to I 



The optimal single stage SRS is the 125 foot high structure. This structure 
has average annual net benefits of $9,043,000. The optimal multi-stage SRS is 
alternative four which is 100 feet high initially, with a second 25 foot 
increment to be added In 1997. This alternative has net benefits of 
$8,743,000. Based on this evaluation, the single stage SRS provides greater 
net benefits than an equivalent SRS constructed In increments. 

SRS with Minimal Levee Improvements : A group of alternatives were analyzed 
which combine an SRS with minimal levee improvements. Four alternatives were 
evaluated: the first evaluates an SRS with minimal levee improvements at 
Kelso only, the second includes minimal levee Improvements at Kelso and 
Lexington, the third Includes minimal levee Improvements at Kelso and Castle 
Rock, and the fourth, minimal levee improvements at Kelso, Lexington, and 
Castle Rock. The 125 foot single stage SRS, identified In the preceedlng 
section, was used for this evaluation. The minimal levee Improvements at 
Kelso were Included in each alternative because these Improvements are 
justified by a wide margin when analyzed separately. 

These alternatives increase the level of protection at each of the leveed 
areas when compared to levels of protection offered by the SRS alone. The 
level of protection at Kelso Increases from 4 year protection to 77 year 
protection, Lexington Increases from 91 year to 133 year protection, and 
Castle Rock Increases from 71 year to 91 year protection. The level of 
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protection for Longvlew and the unleveed areas remains the same aa that 
provided by the SRS only. Table C-16 lists average annual damages and damage 
reductions relative to the base for each of these alternatives. 



TABLE C-16 
SRS WITH MINIMAL LEVEE IMPROVEMENTS 
AVERAGE ANNUAL DAMAGES AND DAMAGE REDUCTIONS 
($000's) 



Alternative 



Base 
Damages 



Damages 
SRS + Levees 



Damage 
Reductions 



Longvlew 
Kelso 
Lexington 
Castle Rock 
Unleveed Areas 
Transportation 



$ 180 
13,912 
273 
419 
1,589 
132 



$ 124 
1,699 
151 
192 
1,488 
97 



$ 56 
12,213 
122 
227 
101 
35 



Kelso Only 
Kl & Lx 
Kl & CR 
Kl Lx & CR 



$16,505 
$16,505 
$16,505 
$16,505 



$ 3,869 
3,793 
3,827 
3,751 



$12,636 
12,712 
12,678 
12,754 



In addition to the average annual damage reductions presented In the previous 
table, these alternatives also eliminate the need to dredge to maintain the 
base condition. This Is a cost saving of $13,080,000 annually. 

The average annual cost for each alternative can be calculated by summing the 
average annual cost of the 125 foot single stage SRS ($8,150,000) with the 
average annual cost of the applicable minimal levee improvements ($140,000 at 
Kelso, $100,000 at Lexington, and $30,000 at Castle Rock). Thus the cost of 
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the first alternative (SRS + Kelao only) la $8,290,000, the coat of the eecond 
alternative (SRS ♦ Kelao + Lexington) la $8,390,000, the coat of the third 
alternative (SRS ♦ Kelao ♦ Caatle Rock) la $8,320,000, and the coat of the 
fourth alternative (SRS + Kelao + Lexington * Caatle Rock) la $8,420,000. 
Benefits, costs, net benefits and B/C ratloa for theae four alternatives are 
provided in Table C-17. 



TABLE C-17 
SRS WITH MINIMAL LEVEE IMPROVEMENTS 
AVERAGE ANNUAL NET BENEFITS AND B/C RATIOS 
(dollara In thousands) 



Damage Coat Net 

Alternative Reductions Savlnga Benefits Costs Benefit s B/C Ratios 

Kelao only $12,636 $13,080 $25,716 $8,290 $17,426 3.10 to 1 

Kl & Lx $12,712 $13,080 $25,792 $8,390 $17,402 3.07 to 1 

Kl & CR $12,678 $13,080 $25,758 $8,320 $17,438 3.10 to 1 

Kl Lx & CR $12,754 $13,080 $25,834 $8,420 $17,414 3.07 to 1 



The alternative with the greateat net benefits from this group is that which 
provides for an SRS with minimal levee Improvements at Kelso and Castle Rock. 
This alternative haa benefits of $25,758,000, costs of $8,320,000, and net 
benefita of $17,438,000. 

SRS with Base-Plus Dredging : An alternative was analyzed that combines an SRS 
with dredging protection that exceeds base. This level of protection will be 
referred to as "base-plus" in this document. Unlike the SRS alternatlve8 
evaluated previously In this report, thia alternative was designed to provide 
levels of protection similar to the Intermediate dredging plan rather than 
baae level dredging. The 125 foot SRS, Identified In the preceedlng aection, 
was used for this evaluation. Table C-18 displays levels of protection for 
the SRS with baae-plua dredging alternative. 
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TABLE C-18 
LEVELS OF PROTECTION 
SRS WITH BASE-PLUS DREDGING 
(recurrence Interval In years) 



Base-Plus 

Dredging Toutle River 

Longvlew 167 

Kelso 11 
Lexington 

167 

Castle Rock 118 



Table C-19 lists average annual damages and damage reductions for the SRS with 
base-plus dredging. 



TABLE C-19 

AVERAGE ANNUAL DAMAGES AND DAMAGE REDUCTIONS 
SRS WITH BASE-PLUS DREDGING ALTERNATIVE 
(000's) 



Location 


Damages 
Base 
Condition 


Damages SRS 
and Base-Plus 
Dredging 


Total 
Damage 
Reductions 


Long view 


$ 180 


$ 28 


$ 152 


Kelso 


13,912 


3,895 


10,017 


Lexington 


273 


100 


173 


Castle Rock 


419 


195 


224 


Un leveed Areas 


1,589 


888 


701 


Transportation 


132 


67 


65 


Total 


$16,505 


$ 5,173 


$11,332 
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In addition to the average annual damage reductions presented In the 
preceedlng table, this slternstlve slso ellmlnstes the need to dredge to 
maintain the bAse condition. This Is a cost ssvlng of $13,080,000 Annually, 
for a total benefit of $24,412,000. The Average AnnuAl cost for the SRS with 
bane-plus dredging alternative Is $9,240,000. Thus net benefits for this 
slternstlve are $15,172,000 And the benef lt-to-cost rstlo is 2.64 to 1. 

SRS with Base-Plus Dredging and Minimal Levee Improvements : Four mlnlmAl levee 
Improvement options were evaluated with the SRS And base-plus dredging 
slternstlve: the first Includes mlnlmAl levee Improvements st Kelso only, the 
second considers mlnlmAl levee Improvements st Kelso and Lexington, the third 
Includes minimal levee Improvements At Kelso snd Castle Rock, and the fourth, 
minimal levee Improvements at Kelso, Lexington, and Castle Rock. The minimal 
levee improvements at Kelso were Included In each alternative because these 
improvements sre Justified by s wide margin when analyzed separately. 

These alternatives Increase the level of protection at each of the leveed 
areas when compared to the SRS with base-plus dredging alone. The level of 
protection at Longvlew atays at 167 year protection, Kelso Increases from 11 
year protection to 143 yeAr protection, Lexington IncreAses from 167 yesr to 
233 yeAr protection, And Csstle Rock lncresses from 118 yesr to 133 year 
protection. Table C-20 gives average annual damages and damage reductions 
relative to the base for esch of these alternatives. 



-487 0-86-10 
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Table C-20 
SRS WITH BASE-PLUS DREDGING AND 
MINIMAL LEVEE IMPROVEMENTS 
AVERAGE ANNUAL DAMAGES AND DAMAGE REDUCTIONS 
(OOO'a) 



Location 



Damages Damages for Total 
Base SRS, Dredging Damage 

Condition and Levees Reductions 



Longvlew 
Kelso 
Lexington 
Castle Rock 
Un leveed Areas 
Transportation 



$ 180 
13,912 
273 
419 
1,589 
132 



28 
565 

59 
183 
888 

67 



$ 152 
13,347 
214 
236 
701 
65 



Total (Kl only) $16,505 $ 1,843 $14,662 

Total (Kl & Lx) $16,505 $ 1,802 $14,703 

Total (Kl & CR) $16,505 $ 1,831 $14,674 

Total (Kl Lx & CR) $16,505 $ 1,790 $14,715 



In addition to the average annual damage reductions presented In the previous 
table, these alternatives also eliminate the need to dredge to maintain the 
base condition. This Is a cost saving of $13,080,000 annually. 

The average annual cost for each alternative Is the sum of the average annual 
cost of the SRS with base-plus dredging ($9,240,000) and the average annual 
cost of the applicable minimal levee Improvements ($140,000 at Kelso, $100,000 
at Lexington, and $30,000 at Castle Rock). Thus the cost of the first 
alternative (Kelso only) is $9,380,000, the cost of the second alternative 
(Kelso + Lexington) is $9,480,000, the cost of the third alternative (Kelso + 
Castle Rock) is $9,410,000, and the cost of the fourth alternative (Kelso + 
Lexington + Castle Rock) Is $9,510,000. Benefits, costs, net benefits and B/C 
ratios for these four alternatives are provided In Table C-21. 
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TABLE C-21 
SRS WITH BASE-PLUS DREDGING AND 
MINIMAL LEVEE IMPROVEMENTS 
Average Annual Net Benefits and B/C Ratios 
(dollars In thousands) 



Damage Cost 
Alternative Reductions Savings 



Net 

Benefits Costs Benef Its B/C Ratios 



Kl & Lx 



Kl & CR 



Kelso only 



$14,662 
$14,703 
$14,674 



$13,080 
$13,080 
$13,080 



$27,742 $ 9,380 $18,362 2.96 to 1 
$27,783 $ 9,480 $18,303 2.93 to 1 
$27,754 $ 9,410 $18,344 2.95 to I 



Kl Lx & CR $14,715 $13,080 $27,795 $ 9,510 $18,285 2.92 to 1 

The alternative with the greatest net benefits Is that which provides for an 
SRS with base-plus dredging and minimal levee Improvements at Kelso only. 
This alternative yields $18,362,000 In net benefits and Is the optimal project 
from this group. 



Identification of the NED plan Is based on the principle of maximum net 
benefits as required by Corps of Engineers guidance. Net benefits are defined 
as the difference between total benefits and total costs. Benefits, costs, 
net benefits and benef lt-to-cost ratios for each of the project alternatives 
are presented In Table C-22. 



NED Plan 
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Alternative 



TABLE C-22 
COWLITZ - TOUTLE PROJECT ALTERNATIVES 
AVERAGE ANNUAL NET BENEFITS AND B/C RATIOS 
(dollars In thousands) 

Net 

Benefits Costs Benefits 



intermediate Dredging 
Maximum Dredging 



$11,112 



$15,202 



Minimal Levee Improvements 
at Kelso $12,066 
at Lexington $108 
at Castle Rock $137 

Combinations of Minimal Levees 

at Kl & Lx $12,174 

at Kl & CR $12,203 

at Kl Lx & CR $12,311 

Medium Levee Raises 

at Longvlew $66 

at Kelso $11,631 

at Lexington $192 

at Castle Rock $286 

High Levee Raises 

at Longvlew $152 

at Kelso $11,848 

at Lexington $234 

at Castle Rock $379 

Intermediate Dredging + Minimal Levee 
at Kelso only 
at Kl & Lx 
at Kl & CR 
at Kl Lx & CR 

Single Stage SRS \l 

Multi-Stage SRS \j 

SRS + Minimal Levees */ 
at Kelso only 
at Kl & Lx 
at Kl & CR 
at Kl Lx & CR 

SRS + Base-Plus Dredging + Minimal 



$14,662 
$14,703 
$14,674 
$14,715 

$17,193 

$17,193 

$25,716 
$25,792 
$25,758 
$25,834 



Cost s 

$3,420 

$9,000 

$140 
$100 
$30 

$240 
$170 
$270 

$2,270 
$1,250 
$350 
$270 

$2,630 
$1,790 
$520 
$380 

$3,560 
$3,660 
$3,590 
$3,690 

$8,150 

$8,450 



$8,290 
$8,390 
$8,320 
$8,420 

Levees 1 / 



at Kelso only 
at Kl & Lx 
at Kl & CR 
at Kl Lx & CR 

* Maximum net benefits. 

U Includes $13,080,000 
the base condition. 



$27,742 
$27,783 
$27,754 
$27,795 



$9,380 
$9,480 
$9,410 
$9,510 



$7,912 

$6,202 

$11,926 
$8 
$107 

$11,934 
$12,033 
$12,041 

($2,204) 
$10,381 
($158) 
$16 

($2,478) 
$10,058 
($286) 
($D 

$11,102 
$11,043 
$11,084 
$11,025 

$9,043 

$8,743 

$17,426 
$17,402 
$17,438 
$17,414 

$18,362* 
$18,303 
$18,344 
$18,285 



B/C Ratios 

3.31 to l 
1.69 to l 

86.19 to 1 

1.08 to 1 
4.57 to 1 

51.73 to 1 
71.78 to 1 
45.60 to 1 

0.03 to 1 

9.30 to 1 

0.55 to 1 

1.06 to l 

0.06 to 1 

6.62 to 1 

0.45 to 1 

1.00 to 1 

4.12 to 1 

4.02 to 1 

4.09 to 1 
3.99 to 1 

2.11 to 1 

2.03 to 1 

3.10 to 1 

3.07 to 1 
3.10 to 1 
3.07 to 1 

2.96 to 1 
2.93 to 1 
2.95 to 1 
2.92 to 1 



In benefits due to elimination of costs to maintain 
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Conclusion : The NED plan Is the SRS with hase-plus dredging and minimal levee 
improvements at Kelso only. It has heneflts of $27,742,000, costs of 
$9,380,000, and net benefits of $18,362,000. The benef lt-to-cost ratio for 
this project Is 2.96 to I. Further studies will be conducted to determine If 
additional Increases In SRS height can he more cost effective than downstream 
dredging after the SRS has reached capacity (I.e. filled with sediment). 
Preliminary studies Indicate that under the expected sediment budget, the 
addition of two 25 foot stages, timed appropriately, would further reduce 
total project costs. 

Incremental Justification : The NED plan must be viewed as a system which 
Includes several measures. Each element of the NED plan must be Incrementally 
Justified (I.e. the Incremental benefits derived from Implementing each 
measure must be greater than the additional costs of that measure). The SRS 
with base level dredging Is Justified more than 2-to-l over the base 
condition, it provides benefits of $17,193,000, costs of $8,150,000, and net 
benefits of $9,043,000. The addition of base-plus dredging to this plan 
Increases benefits by $7,219,000 at an additional cost of $1,090,000 for an 
Increase In net benefits of $6,129,000. The addition of minimal levee 
Improvements at Kelso adds Incremental average annual benefits of $3,330,000 
at an additional average annual cost of $140,000 for an Increase In average 
annual net benefits of $3,190,000. 

It should be noted that the minimal levee Improvements at Castle Rock and 
Lexington, which are justified if constructed separately, are not justified 
under the NED plan. This Is because construction of an SRS coupled with 
Incremental dredging provides enough additional protection at these sites to 
eliminate the Justification for minimal levee Improvements. Under the NED 
plan, the addition of minimal levee Improvements at Castle Rock provides an 
Increase In benefits of $12,000, but at a cost of $30,000, for a reduction In 
net benefits of $18,000. The addition of minimal levee Improvements at 
Lexington would provide an Increase In average annual benefits of $41,000, but 
•t an average annual cost of $100,000, for a reduction In average annual net 
benefits of $59,000. 
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Comparison to No-Action : Thus far In this document all alternatives have been 
compared to the base condition, which is the without project condition in the 
absence of further action by the Federal Government. In this section, the 
most cost effective dredging, single stage, and multi-stage SRS alternatives 
are compared to the no-actlon condition. This is done to demonstrate that the 
NED plan would remain the same even if "no-actlon" was considered to be the 
without project condition. A comparison was made between the no-action 
condition and the base condition with minimal levee improvements at Kelso, 
Lexington, and Castle Rock, the intermediate dredging alternative with minimal 
levee improvements at Kelso only, the 125 foot SRS alternative with base plus 
dredging and minimal levee improvements at Kelso only (the NED plan), and the 
125 foot HSRS with base level dredging and minimal levee Improvements at Kelso 
and Castle Rock. 

Damages under the no-action condition are $43,411,000. The base dredging 
alternative with minimal levee Improvements at Kelso, Lexington and Castle 
Rock has residual damages of $4,194,000. The Intermediate dredging 
alternative with minimal levee improvements at Kelso only has residual damages 
of $1,843,000. The single stage SRS with base-plus dredging and minimal levee 
Improvements at Kelso only also has residual damages of $1,843,000. The KSRS, 
with minimal levee Improvements at Kelso and Castle Rock, has residual damages 
of $3,827,000. Table C-23 lists damage reductions, costs, net benefits, and 
B/C ratios for these four alternatives when compared to no-actlon. 

Based on the principle of maximum net benefits, the SRS alternative with 
base-plus dredging and minimal levee Improvements at Kelso (the NED plan) is 
optimal when compared to the no-actlon scenario. This alternative has net 
benefits of $32,188,000 and a bene f It-to-cost ratio of 4.43 to 1. 

SENSITIVITY OF NED PLAN TO VARIATIONS IN SEDIMENT BUDGET 

General 

A level of uncertainty exists In projecting future conditions. This section 
addresses the most critical future projection In the decision document, the 
sediment budget, testing the NED plan, and two dredging alternatives, against 
variations In sediment projections. 
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TABLE C-23 
COMPARISON OF ALTERNATIVES 
TO THE NO-ACTION CONDITION 
(dollars In thousands) 

Damage Net 

Alternative Reductions Costs Benefits B/C Ratios 

Base w/ 3 Levees $39,217 $13,350 $25,867 2.94 to 1 

Intermediate w/ $41,568 $16,640 $24,923 2.50 to 1 
1 Levee 

SRS w/ Base Plus $41,568 $ 9,380 $32,188 4.43 to 1 
& 1 Levee 

MSRS w/ 2 Levees $39,584 $ 8,620 $30,964 4.59 to 1 



Methodology 

The details of the estimated sediment budget (hereafter depicted as E) have 
been discussed previously In this report. The E budget Is the current 
estimate of future sediment movement. Over 550 mcy are expected to be 
deposited In the Cowlitz and Toutle Rivers during the next 50 years. For 
comparative purposes, this sensitivity analysis looks at two other sediment 
Projections that represent one-half the sediment budget (1/2 E) and 1-1/2 
times the sediment budget (1-1/2 E). 

This section examines the consequences for a chosen alternative when 
anticipating one budget and actually Incurring a greater or lesser one. The 
e *fect8 are measured In terms of the average annual costs associated with 
construction of an alternative and the average annual residual damages 
e *pected to occur If that alternative Is Implemented. Together these costs 
te Present the total costs Incurred by society for Implementation of a 
Particular alternative. 



A description i9 included of residual average annual flood damages and the 
costs of the SRS at Green River with base plus ddg SRS alternative for each 
sediment budget are $1.84 million. They do not vary with changes in the 
sediment budget since excess sediment would be dredged from the river channel 
downstream from the SRS. 

If a budget different from E were anticipated, the best SRS plan would then be 
at a different height than 125 feet. If 1/2 E is expected, the SRS plan with 
the lowest costs to society would be an SRS of 100 feet with base-plus 
dredging and minimal levee improvements at Kelso only, while an SRS of 150 
feet with base-plus dredging and minimal levee improvements at Kelso only 
would be the least cost plan for an expected budget of 1-1/2 E. Total plan 
costs vary with different actual budgets because of downstream action costs. 
With the E sediment budget, the AAC of the 100 foot SRS alternative would be 
$10.55 million, with 1/2 E these costs decline to $7.81, and with 1-1/2 E 
these costs Increase to $17.17 million. The AAC of the 150 foot SRS with the 
same level of dredging and levee improvements would be $9.80 million for the E 
sediment budget, $8.90 million for the 1/2 E budget, and $13.99 million for 
the 1-1/2 E budget. 

Coats and Flood Damages for the Dredging Alternatives 

Dredging represents a flexible method for dealing with different sediment 
levels as initial fixed costs are held lower. As different levels of sediment 
migrate through the river system, they are dealt with to the extent 
practicable. For the E sediment budget, the intermediate dredging alternative 
provides residual damages similar to the NED plan. The AAC of this dredging 
alternative, including the cost of the minimal levee improvements at Kelso, is 
$5.35 million for the 1/2 E budget, $16.64 million for the E budget, and 
$26.20 million for the 1-1/2 E budget. The AAC of the base dredging 
alternative Is $4.16 million for 1/2 E, $13.35 million for E, and $19.27 
million for 1-1/2 E. 

For the dredging alternatives, different levels of sediment deposition In the 
Cowlitz River associated with 1/2 E and 1-1/2 E will result in different 
residual average annual flood damages (AAD) than those shown for the E 
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budget. The AAD for the Intermediate dredging alternative with the 1/2 E 
budget are $1.63 million, with E damages are $1.84 million, and with 1-1/2 E 
they are $2. A3 million. With the E sediment budget, this alternative provides 
residual damages equal to those of the NED plan. The AAD with the base 
dredging alternative are $3.86 million for the 1/2 E budget, $4.19 million for 
the E budget, and $4.68 million for the 1-1/2 E budget. The Intermediate 
dredging alternative Is the most cost-effective dredging alternative for the 
1/2 E sediment budget; the base dredging alternative Is the most 
cost-effective dredging alternative for the E and 1-1/2 E sediment budgets. 

Comparison of Dredging and SRS 

Table C-24 presents the results of the sensitivity analysis. This matrix 
shows nine possible combinations of structure design and sediment budget, and 
the resulting costs and damages of Incurring one of these budgets. Each block 
In Table C-24 compares the total costs to society (AAD plus AAC) for the SRS 
alternative, Including the NED plan, and the two dredging alternatives. By 
comparing the sum of AAC and AAD In each block, the total cost Incurred by 
society for adopting a particular alternative can be Identified, given a 
particular sediment budget. 

In all cases, If the 1/2 E budget actually occurs, the Intermediate dredging 
alternative Is the least costly plan. It saves $2.67 million over the 100 
foot SRS option ($9.65-$6.98 million), $2.75 million over the 125 foot SRS 
option ($9.73-$6.98 million), $3.76 million over the 150 foot SRS option 
($10.74-$6.98 million), and $1.04 million over the base dredging alternative 
($8.02-$6.98 million). 

If the E or 1-1/2 E budgets actually occur, the most cost-effective plan Is an 
SRS alternative. If the E budget actually occurs, the 125 foot SRS 
alternative Is the most cost-effective plan. It saves $6.32 million over the 
fcase dredging plan ($17 .54-$l 1 .22 million) and $7.26 million over the 
intermediate dredging alternative ( $18.48-$11.22 million). If the 1-1/2 E 
budget actually occurs, the 150 foot SRS Is the least costly plan. It saves 
$ 9 «96 million over the base dredging alternative ( $23. 95-$13. 99 million) and 
$14.64 million over the Intermediate dredging alternative ($28.63-$13.99 
■UUon). 
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Table C-24 
Sensitivity Matrix 
Average Annual Costs plus Average Annual Damages 
(In millions of dollars) 



Design for: 

Actual SRS 9 100 ft. SRS 5 125 ft. SRS @ 150 ft. 

Budget 1/2 E E 1-1/2 E 

SRS-AAC 7.67 SRS-AAC 7.75 SRS-AAC 8.76 

1 Levee-AAC 0.14 1 Levee-AAC 0.14 1 Levee-AAC 0.14 
AAD 1.84 AAD 1.84 AAD 1.84 

Total 9.65 Total 9.73 Total 10.74 



Int Drg-AAC 5.21 Int Drg-AAC 5.21 Int Drg-AAC 5.21 

1/2 E 1 Levee-AAC 0.14 1 Levee-AAC 0.14 1 Levee-AAC 0.14 

AAD 1.63 AAD 1.63 AAD 1.63 

Total 6.98 Total 6.98 Total 6.98 



Base Drg-AAC 3.89 

3 Levees-AAC 0.27 
AAD 3.86 

Total 8.02 

SRS-AAC 10.41 

1 Levee-AAC 0.14 
AAD 1 . 84 

Total 12.39 



Base Drg-AAC 3.89 

3 Levees-AAC 0.27 

AAD 3.86 

Total 8.02 

SRS-AAC 9.24 

1 Levee-AAC 0.14 

AAD 1 . 84 

Total 11.22 



Base Drg-AAC 3.89 

3 Levees-AAC 0.27 

AAD 3.86 

Total 8.02 

SRS-AAC 9.66 

1 Levee-AAC 0.14 

AAD 1.84 

Total 11.64 



Int Drg-AAC 16.50 

1 Levee-AAC 0.14 

AAD 1.84 

Total 18.48 



Base Drg-AAC 13.08 

3 Levees-AAC 0.27 

AAD 4.19 

Total 17.54 

SRS-AAC 17.03 

1 Levee-AAC 0.14 

AAD 1 . 84 

Total 19.01 



Int Drg-AAC 16.50 

1 Levee-AAC 0.14 

AAD 1.84 

Total 18.48 



Base Drg-AAC 13.08 

3 Levees-AAC 0.27 

AAD 4.19 

Total 17.54 

SRS-AAC 12.93 

1 Levee-AAC 0.14 

AAD 1.84 

Total 14.91 



Int Drg-AAC 16.50 
1 Levee-AAC 0.14 
AAD 1.84 
Total 18.48 



Base Drg-AAC 13.08 

3 Levees-AAC 0.27 

AAD 4.19 

Total 17.54 

SRS-AAC 12.01 

1 Levee-AAC 0.14 

AAD 1.84 

Total 13.99 



Int Drg-AAC 26.06 

1 Levee-AAC 0.14 

AAD 2.43 

Total 28.63 



Base Drg-AAC 19.00 
3 Levees-AAC 0.27 
AAD 4.68 
Total 23.95 



Int Drg-AAC 26.06 

1 Levee-AAC 0.14 

AAD 2.43 

Total 28.63 



Base Drg-AAC 19.00 
3 Levees-AAC 0.27 
AAD 4.68 
Total 23.95 



Int Drg-AAC 26.06 

I Levee-AAC 0.14 

AAD 2.43 

Total 28.63 



Base Drg-AAC 19.00 
3 Levees-AAC 0.27 
AAD 4.68 
Total 23.95 
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Since the estimate of sediment movement Is E, the following discussion 
examines the consequences of designing for this budget. If a 125 foot SRS Is 
constructed In anticipation of the E budget and only 1/2 E occurs then society 
would Incur an additional cost of $2.75 million over the most cost-effective 
dredging alternative (Intermediate dredging). If an E budget actually occurs 
then socLety would save $6.32 million over the most cost-effective dredging 
option (base dredging). If the 1-1/2 E budget occurs then savings over base 
dredging would be $9.04 million In terms of AAC + AAD. 

If 1/2 the E budget Is expected, then the most cost-effective alternative Is 
Intermediate dredging. Assuming this budget actually occurs, the Intermediate 
dredging alternative would save $1.04 million In AAC + AAD over the base 
dredging alternative and $2.67 million over the 100 foot SRS alternative. If 
the 1/2 E budget was expected and the E budget actually occurred, the 
intermediate dredging alternative would cost society $.94 million more than 
the base dredging alternative and $6.09 million more than the 100 foot SRS 
alternative. If the 1/2 E budget were expected and the 1-1/2 E budget 
actually occurred, the intermediate dredging would cost society $4.68 million 
more than the base dredging alternative and $9.62 million more than the 100 
foot SRS alternative. 



If the 1-1/2 E budget is expected, a 150 foot SRS Is the most cost-effective 
alternative. Assuming the 1-1/2 E budget actually occurs, the 150 foot SRS 
alternative has $9.96 million less in AAC + AAD than the base dredging 
alternative and $14.64 million less in AAC + AAD than the intermediate 
dredging alternative. If 1-1/2 E is expected and E actually occurs, the 150 
foot SRS alternative would provide savings of $5.90 million over the base 
dredging alternative and $6.84 million over the intermediate dredging 
alternative. If the 1-1/2 E sediment budget were expected and the 1/2 E 
budget actually occurred, the 150 foot SRS would cost society $2.72 million 
"°re than the base dredging alternative and $3.76 million more than the 
intermediate dredging option. 

The break even point for the percentage of the sediment budget that would have 
to occur to produce the same costs for the most cost-effective dredging 
a Uernatives and SRS alternatives Is shown on Figures C-9 through C-ll for 
each design scenario. Figure C-10 shows that if the 125-foot SRS option were 
k^it, it would have lower costs and damages than the most cost-effective 
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dredging alternative as long as .64 E , or a volume In excess of .64 E occurs. 
Figures C-9 and C-ll display the same information for the 100 foot SRS option 
(.65 E) and 150 foot SRS option (.68 E) respectively. Figure C-12 shows that 
if the optimal SRS plan is chosen for a given sediment load, the SRS will be 
preferable to the most cost-effective dredging alternative as long as sediment 
volume in excess of .63 E occurs. 

Conclusion of the Sediment Budget Sensitivity Analysis 

If the NED plan discussed in this report were implemented in anticipation of 
the E budget, and 1/2 E actually occurs, then the least costly alternative was 
not chosen. However, if the NED plan were built and .64 E or sediment in 
excess of 64 E occurs, then the NED plan represents a less costly alternative 
than long-terra dredging. 

RISK ANALYSIS - EXTREME EVENTS 

General 

The first component of the sensitivity analysis demonstrated the relative 
advantages of the Green River SRS and two dredging alternatives for different 
levels of sediment movement. The sensitivity analysis concentrated on each 
plan's effectiveness in dealing with projected average annual movement of 
sediment. As explained in Appendix A, actual movement of sediment over time 
Is expected to vary widely from the average annual condition. The remainder 
of this sensitivity section describes the risks associated with events 
generating greater than average sediment movements. Two alternatives are 
evaluated, the SRS with base plus dredging and minimal levee improvements at 
Kelso only (referred to as the "SRS alternative" in this section), and base 
dredging with minimal levee improvements at Kelso, Lexington, and Castle Rock 
(referred to as the "dredging alternative" in this section). 

Since it is impossible to predict the timing of non-typical hydrologic events, 
they are not included in the evaluation process. This section demonstrates 
that the dredging option is more sensitive than the NED plan to extreme 
sediment transport events and their associated risks of Increased flood 
damages. Selection of the best plan must consider risks associated with large 
atypical events. 
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Methodology 



The risks associated with a large sediment movement are demonstrated by 
comparing the effects of a 100 year frequency storm event, In addition to 
average annual hydrologlc events, on the NED plan and the dredging option. 
Rare frequency events In the Toutle basin are usually caused by large 
accumulations of snow, followed by rapid Increases In temperature and heavy 
rainfall which results In large flood flows. 

Evaluation 

The Increase In average annual damages caused by an additional 100 year event 
would be negligible with respect to the NED plan. Average annual damages 
remain at $1.84 million for the NED plan. 

The dredging option, however, constitutes a reactive plan, since It removes 
sediment that has settled In the Cowlitz and Toutle Rivers. Consequently, 
this alternative Incurs greater risks associated with an additional 100 year 
frequency flood event. Under the dredging option, the additional 100 year 
event will deliver an Increase of 13.5 mcy of sediment to the Cowlitz River, 
of which 5.1 mcy would be deposited In the river and require dredging. 
Removal of this sediment would require approximately 20 weeks; during this 
time levels of protection would be reduced for communities along the Cowlitz 
River. Table C-25 displays levels of protection which would exist under the 
dredging option, Immediately following an additional 100 year event. 

Table C-25 
LEVELS OF PROTECTION 
DREDGING OPTION WITH 100 YEAR FREQUENCY FLOOD 
(recurrence Interval In years) 



Location Toutle Cowlitz 

1987-1998 1999-2035 

Long view 71 61 

Kelso 56 51 

Lexington 111 91 

Castle Rock 33 8 




Timing of an additional 100 year event Is critical to the assessment of risk. 
For example, If the event occurred during late fall to spring, the Cowlitz 
River could not be dredged In time to restore channel conditions for the 
remaining flood season, substantially Increasing the flood risk. Flood water 
elevations would remain higher and protection levels would remain lower than 
the average annual condition. During this time, average annual damages would 
Increase from $4.2 million (dredging option) to $7.3 million. Average annual 
damages remain at $1.8 million for the NED plan. 

The cost Impact of the additional 100 year event Is related directly to 
available storage remaining behind the SRS. Costs to dredge the additional 
sediment would be deferred to the out-years, and possibly beyond the 50-year 
life of the project. The base condition would Incur Increased average annual 
damages of $3.1 million, as well as the cleanup costs of Increased sediment in 
the river at the point In time of the occurrence. Average annual costs cannot 
be determined for either alternative because they are dependent on the year In 
which the flood event occurs. Therefore, these costs were not estimated. 

Conclusion 

The dredging option Is more sensitive to additional low frequency flood events 
than the NED plan. If an additional low frequency flood occurs, levels of 
protection will remain the same under the SRS option, but will decrease 
significantly for the dredging alternative until a base level of protection 
can be restored. 
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MOUNT ST. HELENS SEDIMENT CONTROL, WASHINGTON 
(TOUTLE, COWLITZ. AND COLUMBIA RIVERS) 



RF.I'ORT Of CHIEF OF KMilNKKKS. DEPARTMENT OF THK ARMY 



DETP AT? TM E NT OF THE ARMY 

OFFICE OF THE CHIEF OF ENGINEERS 
WASHINGTON. D C 20314-1000 



NCPLV TO 
ATTENTION Or 



DAEN-CWP-A April 3, 1985 

SUBJECT: Mount St. Helens Sediment Control, Washington 
(Toutle, Cowlitz, and Columbia Rivers) 



THE SECRETARY OF THE ARMY 



1. I submit, for transmission to Congress, my report on Mount 
St. Helens Sediment Control, Washington. It is accompanied by 
the reports of the Board of Engineers for Rivers and Harbors 
and the District and Division Engineers. These reports are in 
response to the President's Memorandum to the Secretary of 
Defense, dated May 18, 1982, and the subsequent report to the 
President entitled "A Comprehensive Plan for responding to the 
Long-term Threat Created by the Eruption of Mount St. Helens, 
Washington," dated November 7, 1983, and conducted under the 
authority of Section 216 of the Flood Control Act of 1970. 

2. The District and Division Engineers considered various 
strategies, including limited permanent evacuation, stabili- 
zation basins, retention structures, and dredging to identify 
the best alternative to provide a long-term solution to the 
flooding and navigation problems resulting from sedimentation 
in the Toutle, Cowlitz, and Columbia Rivers. They recommend 
the implementation of a Federal project for flood damage and 
navigation maintenance reduction. This preferred plan con- 
sists of a single retention structure and associated down- 
stream actions. Through continuous monitoring, additional 
information will be obtained about the rate and future mag- 
nitude of sediment deposition. If up-to-date analysis of 
sediment deposition and of benefits and costs of alternatives 
provides compelling and convincing reasons, the selection 

of another alternative, such as a staged single retention 
structure or dredging, may be warranted. Accordingly, con- 
current analysis and design of single retention structure, 
staged single retention structure, and dredging alternatives 
will continue. The reporting officers recommend authorization 
of the three alternatives. 

3. The estimated Federal first cost of the preferred plan, 
based on October 1984 prices, an interest rate of 8-3/8 
percent, and a 50-year period for economic analysis, is 
$197,200,000. The non-Federal first cost of the preferred 
plan is currently estimated at $16,900,000 and the estimated 
annual operation and maintenance cost is $75,000. Average 
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annual operation, maintenance, and sediment monitoring costs 
to the United States are estimated at $975,000, excluding the 
costs of maintaining the existing Federal navigat ion channel 
in the Columbia River. The average annual benefits are 
estimated to be $28,000,000, and the benefit-cost ratio is 
to 1 for this preferred plan, which is also the current 
National Economic Development (NED) plan. 

4 The Board of Engineers for Rivers and Harbors concurs, 
in general, in the conclusions and recommendations of the 
reporting officers. In its review of the repor t i ng off *cers 
documents, the Board noted both the serious scope of the flood 
threat to the communities along the Cowlitz River and 

to the increasing cost of maintaining its navigation depths in 
the Columbia River. The Board also notes that the scope of 
mitigation responsibilities of the United States is appro- 
priately limited to those impacts directly related to the 
proposed work . 

5 The Board recommends authorization of a sediment control 
proiect for flood damage and navigation maintenance reduction 
on the Toutle. Cowlitz, and Columbia Rivers, generally in 
accordance with the reporting officers preferred plan, 
designated as the NED plan, with such modifications as in 
the discretion of the Chief of Engineers may be advisable, 
such as provisions to raise the single retention structure 
should conditions warrant. The Board also recommends 
sufficient authorization flexibility to implement either 

a single retention structure, a staged single retention 
structure, or dredging if future studies warrant such a 
course of action. 

6 1 have carefully reviewed the reports of the District and 
Division Engineers and the Board of Engineers for Rivers and 
Harbors and concur in their findings and conclusions. The 
unstable nature of the Mount St. Helens and Tout le-Cowl i tz 
river system introduces a large element of uncertainty into 
any decision for a long-range solution. I note that the 
sensitivity studies carried out by the reporting officers 
identify the single retention structure as the preferred 
plan. Two other plans, the staged single retention structure 
and dredging, may become the preferred plan under different 
Conditions. In light of this considerable uncertainty, con- 
current analysis and design of the single retention structure, 
the staged single retention structure, and dredging will con- 
tinue. At this time, however, the best technical judgment 
considers the single retention structure as the best solution 
to the sediment problems resulting from the eruption of Mount 
St. Helens. 
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7. I generally concur in the recommendations of the Board and 
recommend the construction of a single retention structure 
near the confluence of the Toutle and Green Rivers with 
associated downstream actions. I note that modifications 
that may be advisable are within the discretion of the Chief 
of Engineers except that the Secretary of the Army may select 
and implement a staged single retention structure or dredging 
if he determines that further analysis of benefits and costs 
or further sediment monitoring provide compelling and con- 
vincing new evidence to justify selection of another 
alternat ive. 

8. The recommendations contained herein reflect the infor- 
mation avi liable at this time and current Department policies 
governing formulation of individual projects. They do not 
reflect program and budgeting priorities inherent in the 
formulation of 3 national Civil Works construction program nor 
the perspective of higher review levels within the Executive 
Branch. Consequent 1 y . the recommendations may be modified 
before they are transmit ted to the Congress as proposals for 
authorisation and/or implementation funding. 




Lieutenant General, USA 
Chief of Engineers 
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REPORT OP THE BOARD OF ENGINEERS FOR RIV ERS AND HARBORS 




RIPLV TO 
ATTCNTION OF 



DEPARTMENT OF THE ARMY 
BOARD OF ENGINEERS FOR RIVERS AND HARBORS 
KINGMAN BUILDING 
FORT BELVOIR. VIRGINIA 22060 



BERH-PLN 



January 9, 1985 



SUBJECT: Mount St. Helens Sediment Control, Washington 
(Toutle, Cowlitz, and Columbia Rivers) 



Chief of Engineers 
Department of the Army 
Washington, DC 20314-1000 



The Board concurs in the recommendations of the reporting 
officers for solving long-term volcanic sediment problems 
associated with the eruption of Mount St. Helens, Washington. 
The proposed improvements consist of a single retention structure 
on the North Fork Toutle River just upstream of the mouth of the 
Green River, along with continued dredging and associated 
downstream actions on the Toutle and Columbia Rivers. The total 
project first cost of the preferred plan is estimated at 
$292,200,000, of which §16,900,000 would be non-Federal and 
$33,100,000 would be Federal Ly funded under the existing Columbia 
River Navigation Program. The benefit-cost ratio is 1.5. The 
Board also concurs with the reporting officers' desire for 
sufficient flexibility in project authorization so as to 
implement either a single retention structure, a staged single 
retention structure, or dredging alternative if future studies 
warrant such course of action. The Board recommends the plan 
subject to cost-sharing and financing arrangements satisfactory 
to the President and the Congress. 



1. Authority . This report is in response to a recommendation by 
the Assistant Secretary of the Army, Civil Works, in a 3 November 
1983 Memorandum for the President, subject: Mount St. Helens - 
Solutions to Long-Term Problems. The memorandum stated: "With 
respect to the control of sediment, the Corps should complete the 
planning necessary to recommend Congressional authorization and 
funding of a permanent solution. Planning and design should con- 
centrate on the retention structure alternatives with the goal of 
early construction of a retention structure (staged or otherwise) 
at the lowest feasible site. Other stages or upstream structures 
should be planned for subsequent construction if and when 
needed. These feasibility plans will be reviewed at the Division 
and Office of the Chief of Engineers level, as well as the Board 



Summary of Board Action 



Summary of Report Under Review 
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of Engineers fcr Rivers and Harbors, before being submitted to 
the Secretary of the Army for approval and transmittal to the 
Congress . " 

2. Description of study area . The study area covers 1,200 
square miles in southwest Washington, extending north from the 
Columbia River to the Toutle River headwaters at Mount St. 
Helens. The Columbia River reach most affected by volcanic 
sediment is between river miles (RM) 0 and 72. Lands along the 
rivers consist of a narrow valley bottom adjacent to low hills. 
Also included in the study area is the lower 20 miles of the 
Cowlitz River from its junction with the Columbia River at 

RM 68.7 to the mouth of the Toutle River. This reach of the 
Cowlitz River flows past the towns of Castle Rock, Lexington, 
Longview, and Kelso, Washington, all major population centers of 
the study area. The three major tributaries of the Toutle River 
are the North and South Forks and the Green River. The North and 
South Forks Toutle River have their headwaters on the slopes of 
Mount St. Helens and carry runoff and sediment westward to the 
Cowlitz River. Included in the North Fork Toutle River subbasin 
are three lakes: South Castle, Coldwater, and Spirit. The 
terrain of the Cowlitz and Toutle Rivers subbasin is mountainous 
and heavily forested except for ciearcuts and areas devastated by 
the 1980 eruption. 

3 . Background . 

a. Mount St. Helens eruption . Earthquakes of increasing 
frequency and intensity occurred in the area around Mount St. 
Helens in March 1980. A crater formed on the mountaintop, 
permitting eruption of steam, ash, and large rock. Early on 
18 May 1980, an earthquake shook the mountain and its north side 
collapsed toward Spirit Lake and the North Fork Toutle River. An 
eruption followed with the release of superheated gasses, ash, 
and rock. Nearly all vegetation was destroyed in a 156-square- 
mile area north and west of the mountain. Hot gasses killed 
trees as far away as 17 miles. Debris from the blast crossed the 
ridge north of Spirit Lake and into the Green River drainage 
basin. Billions of gallons of water released from snow and 
glacial ice picked up ash and debris and formed major mudflows. 
These mudflows moved down both forks of Toutle River and its 
mainstem, into the Cowlitz River and to the Columbia River - a 
distance of about 70 miles. A smaller mudflow followed Pine 
Creek down the southeast flank of the mountain. All river 
channels were filled with ash and debris. Flooding on the Toutle 
and Cowlitz Rivers threatened 45,000 people living along the 
lower 20 miles of Cowlitz River. Blockage of the Columbia River 
navigation channel and stranding of deep-draft vessels meant the 
loss of millions of dollars per day to the region. 
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b. Emergency measures . Immediately following the 18 May 
eruption of Mount St. Helens, the U.S. Army Corps of Engineers 
initiated emergency action under Public Law (P.L.) 84-99 to 
restore navigation on the Columbia River and to reduce the flood 
damage threat to communities along the Cowlitz River. Through 
fiscal year 1983, emergency activities by the Corps totaled $327 
million. 

c. Comprehensive study . In response to an 18 May 1982 
memorandum from the President, a report on a comprehensive plan 
for responding to the long-term threat created by the 1980 
eruption of Mount St. Helens was completed by the U.S. Army Corps 
of Engineers on 2 November 1983. That report presented several 
management strategies for addressing a range of sediment erosion 
and deposition rates. The report also presented several alterna- 
tives for establishing a permanent outlet for Spirit Lake. In 
his 3 November 1983 memorandum to the President, the Assistant 
Secretary of the Army, Civil Works, recommended construction of a 
permanent outlet for Spirit Lake. He also recommended proceeding 
with the planning necessary to recommend Congressional authori- 
zation and funding of a permanent sediment control solution. 
Other recommendations included proceeding with public involvement 
in the development of plan recommendations, continuing emergency 
measures for control of Spirit Lake levels, and continuing 
downstream emergency flood protection work. 

d. Decision document on Spirit Lake . To facilitate early 
action planning, a decision document recommending a specific 
tunnel alignment for control of water levels at Spirit Lake was 
completed in February 1984. Construction of the Spirit Lake 
outlet works is underway and completion is scheduled for April 
1985. 

4 . Existing improvements and emergency actions . 

a. Federal improvements . Federal navigation projects in the 
study area include the Columbia River project, which provides for 
a 40-foot-deep and 600-foot-wide channel from the mouth of the 
Columbia River to RM 105.5. The active portion of the Federal 
navigation project on the Cowlitz River provides for a channel 
8 feet deep and 100 feet wide from its junction with the Columbia 
River upstream for 4.2 miles. Thence, the channel is 4 feet deep 
and 50 feet wide to RM 9, and 2.5 feet deep and 40 feet wide to 
above the confluence of the Toutle River. Pertinent flood 
control projects include Federally constructed and/or improved 
levees at Longview, Kelso, Lexington, and Castle Rock, 
Washington. 



b. Federal emergency actions . Emergency actions within the 
study area have been undertaken by several Federal agencies. 
Under authority of P.L. 84-99, the U.S. Army Corps of Engineers 
activities included (a) raising and strengthening levees at 
Castle Rock, Lexington, Longview, and Kelso, (b) excavating the 
Cowlitz River and lower Toutle River channels to reestablish 
flood flow capacity, (c) providing bank erosion protection where 
volcanic sediment had altered the stream channel, (d) acquiring 
flood control storage at an existing private power company 
reservoir, (e) constructing debris retention structures on the 
North and South Forks Toutle River to reduce sediment inflow to 
the Cowlitz River, (f) excavating eight sediment stabilization 
basins along the North and South Forks and the main stem Toutle 
River by widening and deepening reaches of the rivers, (g) 
constructing outlet channels at several upstream lakes, (h) 
constructing a 1 million cubic yard capacity sump at the mouth of 
the Cowlitz River to reduce sediment inflow to the Columbia 
River, (i) dredging to reestablish and maintain authorized 
navigation depths, and (j) implementing an interim emergency 
pumping operation at Spirit Lake to prevent overtopping of the 
volcanic sediment embankment blocking the lake. 

c. Non-Federal improvements . Local interests maintain both 
agricultural and urban levee systems in the study area. In 
addition, an extensive network of highways, railroads, major 
industrial, and other developments are located in the fioodplain, 
but are not protected by any levees. 

d. Non-Federal emergency actions . Local governments 
implemented emergency communication, warning, and evacuation 
programs several months before the May 1980 volcanic eruption. 
These programs have been expanded and continue to provide flood 
warning and other assistance. State and local governments 
purchased and provided lands for dredged material disposal and 
rights-of-way and easements for Federal emergency operations. 
County and local governments have expended nearly $8 million from 
March 1980 to December 1983 as a result of the Mount St. Helens 
eruption. 

3. Problems and needs . Continued in-stream transport and 
deposition of highly erodible volcanic sediment is increasing 
both the flood threat in urban fioodplain areas and the cost of 
maintaining navigation channels. In the absence of a permanent 
solution to volcanic sediment problems, dredging and emergency 
flood protection costs will continue to increase as land costs 
for disposal of excavated materials and other operational costs 
increase. 
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6. Improvements desired . Several public meetings were held to 
consider strategies designed to solve the sediment problem. 
Public opinion generally supported a solution which would retain 
sediment as far upstream as possible in the Toutle River. State 
and local governments and the majority of local citizens prefer 
construction of a single retention structure at the Green River 
site as the best solution to the volcanic sediment control 
problem. 

7. Alternatives considered . Major alternatives considered by 
the District Engineer included a permanent evacuation plan, 
dredging of sediment stabilization basins or sumps, construction 
of multiple retention structures — both with and without removal 
of trapped sediment, and construction of single retention 
structures. All alternative plans also included varying dredging 
requirements for maintaining a 40- foot-deep channel on the 
Columbia River. 

8. Plan of improvement . The District Engineer's preferred plan 
involves construction of a single retention structure (SRS) on 
the North Fork Toutle River just upstream of the confluence of 
the Green River, along with dredging on the Toutle, Cowlitz, and 
Columbia Rivers. The retention structure that maximizes net 
National Economic Development (NED) benefits would be 177 feet 
high. The structure would provide storage for 299 million cubic 
yards (m.c.y.) of material anticipated to be deposited during the 
50-year period of analysis. Sediment and debris would be trapped 
behind the structure, while water would pass over a spillway or 
through an outlet works. Approximately 7,500 acres of land would 
be acquired for construction of the SRS. Dredging would occur at 
two sites on the Toutle River and in the Columbia River. Toutle 
River dredging sites are natural deposition areas which have been 
used for past emergency actions following the 1980 eruptions, and 
it is expected that 29 m.c.y. of sediment would be dredged from 
these two sites over the 50-year period of analysis. Columbia 
River navigation maintenance dredging during the 50-year period 
of analysis would include an estimated 15 m.c.y. of additional 
volcanic sediment over pre-eruption dredging requirements. 
However, this work would be funded and accomplished under 
existing authorities for Columbia River navigation maintenance. 
Provision of all land, easements and rights-of-way required for 
both construction of the SRS and downstream dredging operations 
would be a non-Federal responsibility. Project related 
mitigation responsibilities would be limited to providing fish 
bypass facilities at the SRS. 

9. Economic evaluation . At October 1984 price levels, the 
District Engineer's preferred plan has an estimated first cost of 
$292,200,000 of which $16,900,000 would be non-Federal and 



290 



$33,100,000 would be Federally funded under existing maintenance 
authority for Columbia River navigation. Average annual charges, 
using an interest rate of 8-1/8 percent and a 50-year period for 
economic analysis, are estimated at $17,900,000, including 
$925,000 for Federal and $75,000 for non-Federal annual operation 
and maintenance. Average annual benefits are estimated at 
$27,800,000 and the benefit-cost ratio is 1.6. 

10. Project impacts . Implementation of the preferred NED plan 
would save $23.3 million annually in dredging costs on the 
Cowlitz and Columbia Rivers and would prevent $4.5 million in 
average annual flood damages to development along the Cowlitz 
River. The preferred plan would also provide for maximum 
preservation and enhancement of the lower Toutle River and Green 
River fisheries as compared to other alternative actions. 

11. Recommendations of the reporting officers . The District 
Engineer recommends authorization for construction of a single 
retention structure and associated downstream actions for 
controlling sediment deposition in the Toutle, Cowlitz, and 
Columbia Rivers, Washington, generally in accordance with the 
preferred plan described in his report and with such modification 
as the Chief of Engineers deems advisable, such as provisions to 
raise the structure, should future conditions warrant. The 
District Engineer notes that through continuous monitoring, 
additional information will be obtained on the rate and future 
magnitude of sediment transport and deposition. If up-to-date 
sediment analysis and corresponding analysis of benefits and 
costs of alternatives provide compelling and convincing reasons, 
selection of another alternative, such as a staged single 
retention structure or dredging, may be warranted. Therefore, 
the District Engineer also recommends that project authorization 
be sufficiently flexible to allow implementation of either a 
single retention structure, a staged single retention structure, 
or dredging. The Division Engineer concurs. 

Review by the Board of Engineers for Rivers and Harbors 

12. General . The Board's review encompassed the overall 
technical, economic, social, policy, and environmental aspects of 
the recommended plan, including whether the report and its 
supporting documentation conformed to the Water Resources 
Council's Economic and Environmental Principles and Guidelines 
for Water and Related Land Resources Implementation Studies. The 
Board gave particular attention to the assumptions inherent in 
determination of the: base or without-pro ject condition; basis 
and accuracy of the sediment transport and deposition estimate; 
formulation and sensitivity of the selected National Economic 
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Development (NED) Plan; rationale and justification for fish and 
wildlife mitigation; and the potential project cost sharing. 

13. The Board notes both the serious scope of the present flood 
threat to communities along the Cowlitz River and the increasing 
cost of maintaining needed navigation depths on the Columbia 
River due to uninterrupted sediment transport and deposition. 
The Board further notes that the threat to life and property and 
the continuing high cost of emergency measures require expedited 
authorization and implementation of a plan. 

14. Public response to draft report and environmental impact 
statement . The reporting officers received 123 letters during 
the review and comment period on the draft report and EIS. 
Thirty-three letters were from agencies and businesses expressing 
support for the preferred SRS plan. However, some local 
governments were opposed to cost-sharing provisions recommended 
by the District Engineer. The Governor of the State of 
Washington indicated support for the SRS and reiterated his 
preference for application of the traditional cost-sharing 
formula. The Governor believed that operation and maintenance of 
the proposed fish bypass features should be a Federal responsi- 
bility and that other mitigation measures should be considered 
during construction of the project. The U.S. Fish and Wildlife 
Service and the U.S. Environmental Protection Agency urged 
consideration of a more comprehensive program for fish and 
wildlife and general environmental mitigation. Ninety-one 
letters were from individuals in the study area, twelve of which 
expressed opposition to the proposed project. While the majority 
of individuals favor the proposed project, most oppose the 
recommended cost sharing. 

15 . Findings and conclusions . 

a. Base condition . Over $327 million in Federal funds have 
been expended by the U.S. Army Corps of Engineers in alleviating 
effects of the May 1980 Mount St. Helens eruption; and other 
Federal, State, and local agencies and private interests have 
spent many million dollars more. Public Law 98-63 and other 
authorities support a continued commitment of emergency and 
interim measures to solve volcanic sediment problems in the 
absence of any permanent solution. The Board notes the limited 
capability of the emergency levee improvements to provide 
permanent flood protection. 

b. Sediment estimate . The Board notes that there have been 
numerous studies by the U.S. Army Corps of Engineers, other 
government agencies, universities, and consultants on the 
movement and deposition of sediment resulting from the eruption 
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of Mount St. Helens. The best expertise and resources available 
have been used in development of the sediment transport and 
deposition estimate, the results of which are fundamental to the 
study problem statement and to the evaluation of alternative 
solutions. Nevertheless, the Board recognizes that specific 
experience in volcanic sediment erosion and transport for Mount 
St. Helens is limited and that continued sediment monitoring and 
analysis are needed. The Board believes that such monitoring and 
analysis should continue with a view to predicting the adequacy 
of the proposed sediment retention storage. 

c NED plan . The Board concurs with the reporting officers' 
selection of a 177- foot high SRS at the Green River site as the 
plan which maximizes net NED benefits. Based on predicted 
sediment yields, the selected plan is the most cost-effective 
means of solving the sediment-related flood damage and navigation 
problems. In addition, the reporting officers 1 sensitivity 
analyses show that sediment yields would need to be as much as 
35 percent less than predicted before other alternatives would 
become equally cost effective. Analyses also show that if 
sediment yields increase above predictions, the cost effective- 
ness of the selected NED plan improves as compared to other 
alternatives. 

d. Contingency provision . The Board believes that the cost- 
effectiveness of the selected plan through a wide range of 
sediment estimates is an important attribute, in view of the 
uncertainties in future sediment erosion and transport. However, 
a rare flood event, excessive mudflow, and/or successive years of 
high sediment inflow could occur, and the available storage in 
the proposed SRS could be seriously diminished. The ability to 
quickly respond to such an emergency condition by increasing the 
dam height, or by other related measures, could be imperative. 
In addition, with continued sediment monitoring and analysis, 
additional information will be obtained on the rate and future 
magnitude of sediment deposition. The reporting officers have 
indicated that selection of another alternative (such as a staged 
retention structure or dredging) may be warranted if additional 
analyses provide compelling and convincing reasons for such 
action. They intend to continue concurrent analysis and design 
of a single retention structure, staged single retention struc- 
ture, and dredging alternatives. The Board concurs with the 
reporting officers' desire for sufficient flexibility in project 
authorization to implement one of these alternatives if condi- 
tions warrant. Accordingly, the Board believes that the proposed 
project should be authorized with the provision to allow the 
Secretary of the Army, acting through the Chief of Engineers, the 
discretionary authority to increase the storage capacity of the 
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SRS by raising the retention structure height or to provide other 
alternatives to a single stage SRS if conditions warrant. 

e. Environmental assessment and mitigation . The Board notes 
that the scope of any mitigation responsibilities of the U.S. 
Army Corps of Engineers has been appropriately limited to those 
impacts directly related to the proposed SRS. Mitigation of 
impacts on the natural environment due to the initial volcanic 
eruption and to subsequent emergency work have not been con- 
sidered to be a project related responsibility. The Board 
believes that the recommended fish and wildlife mitigation 
responsibility is equitable, with the Federal government assuming 
the initial cost of fish transfer facilities associated with the 
SRS and the State of Washington providing for operation and 
maintenance of the transfer program and facilities. No other 
fish and wildlife mitigation measures appear to be justified at 
this time. In addition, the Board carefully considered the 
comments of the Governor of the State of Washington relative to 
state assumption of operation and maintenance of fish transfer 
facilities. The Board notes that this represents a departure 
from cost-sharing arrangements associated with fish and wildlife 
mitigation at other water resource development projects located 
in the state. However, control of sediments in the overall 
Toutle-Cowlitz-Columbia River System will significantly hasten 
the restoration of anadromous fisheries habitat, and studies to 
date have not taken full credit for these positive effects. 
Accordingly, the Board believes that the assumption by the 
Federal government of first costs for construction of fish 
passage facilities (estimated at $1 million), with assumption of 
operation and maintenance costs (estimated at $75,000 per annum) 
by the State of Washington, is reasonable and equitable. 

16. Project first costs, based on October 1984 price levels, are 
estimated to be $292,200,000 of which $16,900,000 would be non- 
Federal and $33,100,000 would be Federally funded under existing 
maintenance authority for Columbia River navigation. Average 
annual charges, using an interest rate of 8-3/8 percent and a 
50-year period for economic analysis, are estimated at $18,300,000, 
including $925,000 for Federal and $75,000 for non-Federal annual 
operation and maintenance. Average annual benefits are estimated 
at $28,000,000 and the benefit-cost ratio is 1.5. 

17. Recommendations . 

a. The Board recommends authorization of a volcanic sediment 
control project for flood damage and navigation maintenance 
reduction on the Cowlitz, Toutle, and Columbia Rivers, Washington, 
generally in accordance with the reporting officers' preferred 
plan, with such modification as in the discretion of the Chief of 
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Engineers may be advisable, such as provisions to raise the 
single retention structure should future conditions warrant, and 
in accordance with cost-sharing and financing arrangements 
satisfactory to the President and the Congress. 

b. The Board recommends that the authorization contain 
sufficient flexibility to implement either a single retention 
structure, a staged single retention structure, or dredging 
alternatives if future studies warrant such course of action. 

c. The Board further recommends that as a part of project 
authorization, the Federal Government and its contractors or 
agents be exempt from all Washington State and local sales, use, 
and associated excise taxes (Chapters 82.04, 82.08, 82.12, and 
82.14 of the Revised Code of Washington) on the value of the 
services and materials provided in conjunction with implementa- 
tion of the recommended project. 

d. The Board' 8 recommendations are made with the provision 
that, prior to implementation, non-Federal interests will agree 
to comply with the following requirements: 

(1) Be responsible for conveying to the United States, 
prior to the time needed and without cost, all lands, easements, 
and rights-of-way for the single or staged retention structure 
and be responsible for providing without cost to the United 
States all lands, easements, and rights-of-way required for 
dredging and downstream actions, including borrow areas and 
dredged material disposal areas for excavated material including 
necessary retaining works, as determined necessary by the Chief 
of Engineers, for project construction and subsequent 
maintenance; 

(2) Accomplish without cost to the United States all 
alterations and relocations of buildings, roads, bridges, and 
other structures or utilities made necessary by implementation of 
the project; 

(3) If any of the above requirements cannot be provided 
in a timely manner, provide a cash contribution to the United 
States, prior to the time needed in an amount which the Chief of 
Engineers determines to be necessary to allow acquisition of 
needed property and for accomplishment of needed relocations or 
alterations by the United States. A final contribution adjust- 
ment to be made after actual costs are determined; 

(4) Hold and save the United States free from damages 
due to implementation of the plan, not including damages due to 
the fault or negligence of the United States or its contractors; 
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(5) Operate and maintain any federally undertaken 
mitigation project which is determined to be justified, such as 
the operation and maintenance of fisheries facilities for a 
single retention structure; and 

(6) Maintain all dredged material disposal sites. 

18. The recommendations contained herein reflect information 
available at this time and current Departmental policies 
governing formulation of individual projects. They do not 
reflect program and budgeting priorities inherent in the 
formulation of a national Civil Works construction program nor 
the perspective of higher review levels within the Executive 
Branch. Consequently, the recommendations may be modified before 
they are transmitted to the Congress as proposals for authoriza- 
tion and/or implementation funding. 

FOR THE BOARD i 



N. G. DELBRIDGE, JR. 
Major General, USA 
Chairman 
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REPORT OF THE DISTRICT ENGINEER 




Photograph 1. Mount St. Helens, 18 May 1980 
(U.S. Geological Survey) 
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CHAPTER I - BACKGROUND 



AUTHORITY 

The eruption of Mount St. Helens, which began In the spring of 1980, resulted 
In the movement of sediment creating a threat of flooding and navigation 
disruption In southwestern Washington. President Reagan recognized that the 
Federal Government was spending millions of dollars for emergency action and 
would continue responding to any emergency which threatened life and property. 
Thus he requested, through a Memorandum to the Secretary of Defense, that the 
Corps of Engineers prepare alternative strategies for handling the projected 
movement of sediment. The strategies were to address the continuing problems 
of flood hazards and potential disruptions to navigation based upon engineering 
feasibility, economic merit and environmental sensitivity. 

The report, M A Comprehensive Plan for Responding to the Long-term Threat 
Created by the Eruption of Mount St. Helens, Washington," was forwarded to the 
President In November 1983. The plan evaluated five alternative strategies 
for sediment control and analyzed six alternative outlets for stabilizing the 
level of Spirit Lake. In transmitting the Comprehensive Plan report, the 
Assistant Secretary of the Army recommended finding a permanent solution to the 
sediment control problem that could be forwarded for congressional authoriza- 
tion and funding. This report responds to that recommendation. Key elements 
of the Comprehensive Plan are summarized later In this document. Further 
refinement of the plan presented In this report will occur during the Continued 
Planning and Engineering (CP&E). In addition, analysis and design of other 
alternatives will continue. 

STUDY AREA 

The study area encompasses 1,200 square miles (sq. mi.) in southwest 
Washington, reaching north from the Columbia River to the headwaters of the 
Toutle River at Mount St. Helens. A vicinity map and a more detailed map of 
the study area are shown In figures 1-1 and 1-2, respectively. 
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OREGON 



Figure 1-1. Vicinity Map 



The Columbia River flows east to west through a broad trough between the 
Cascade and Coast mountain ranges. It provides the navigation channel for 
vessels enroute from the Pacific Ocean to the deep-draft Ports of Vancouver, 
Washington, and Portland, Oregon. The reach affected by sediment accumulation 
lies between river miles (RM) 60 and 72. Lands along both shores, Oregon on 
the south, Washington on the north, consist of a narrow valley bottom adjacent 
to low hills. Several small, low-lying islands are located in the river 
through this reach. 

The Cowlitz River and its principal tributary, the Toutle, are typical of 
rivers draining the west slopes of the Cascade Range. The terrain is 
mountainous and, except for clearcuts and areas devastated by the 1980 
eruption, heavily forested. 

the Cowlitz River drains an area of 2,840 sq . ml., Including the Toutle River 
drainage area. Below its confluence with the Toutle, the lower 20 miles of the 
Cowlitz passes by the towns of Castle Rock, Lexington, Kelso, and Longview, 
Washington, before entering the Columbia River at RM 68.7. 
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The major tributaries of the Toutle River drain 432 aq. mi. The South Fork 
Toutle draine 129 sq. mi. and the North Pork Toutle, 303 aq . ml . . Including 131 
aq. mi. from the Green River. In addition, the lomer Toutle draina 80 aq. ml. 
for a total drainage area of 512 .q. mi. North and South Pork Toutle River, 
have their headwatera on the alopea of Mount St. Helena and carry runoff and 
sediment westward to the Oowliti River. The North Fork Toutle River Basin 
Includes three lakes. South Castle, Coldwater, and Spirit. 
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Figure 1-2. Study Area for Feasibility Study 



The area affected by potential flooding varies from bottom land along the 
Cowlitz to uplands at the base of the mountains of the Cascade Range. Indus- 
trial riverfront and urbanized property lie adjacent to both the Columbia River 
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and Che downstream reaches of the Cowlitz River. Further up the Cowlitz, 
adjacent property contains less population, changing from urban to agricultural 
land use. The upper portion of the Toutle River Basin, except the volcanic and 
I mud flow areas, Is managed forestland. 

STUDY SCOPE 

This analysis addresses only the permanent solution to potential flooding on 
the Cowlitz River and disruption of navigation on the Columbia River caused by 
sediment buildup. A Decision Document (February 1984) dealt with the potential 
flooding due to a failure of the debris embankment at Spirit Lake. The solu- 
tion to the Spirit Lake problem, a tunnel to North Fork Toutle River, currently 
Is under construction. The present report also Identifies the National 
Economic Development (NED) plan and Its methodology, describes the preferred 
plan, Includes an environmental Impact statement, provides a possible cost- 
sharing formula, and recommends procedure I for Implementing the long-terra 
solution to the sediment problem. 

This report utilizes the formulation process developed in the Comprehensive 
Plan (see appendix A). It also contains the sensitivity analysis presented in 
the Plan (see appendix B) which shows the single retention structure as the 
least costly solution to the sediment problem. The revised sediment pro- 
jections discussed in this report fall partly within and partly below the 
ranges of total sediment volume and annual sediment rates presented in 
Comprehensive Plan. This is due to our findings of reduced observed erosion. 
In the Comprehensive Plan, a total sediment range of 400 mcy to 2 bey was 
discussed; in the Feasibility Report a range of 325 mcy to 975 Is discussed. 
In the Comprehensive Plan, an annual range of 30 mcy to 70 mcy was discussed; 
in the Feasibility Report, various ranges were discussed and an Initial annual 
rate of 28 mcy was chosen. A discussion of the Impacts of the new sediment 
budget on the sensitivity analysis contained In the Comprehensive Plan follows 
In Chapter II. 

In developing a permanent solution to the sediment problem, it became necessary 
to incorporate new Information developed since completion of the Comprehensive 
Plan. These new data revised the projections on sediment movement and deposi- 
tion. The major problems remain the increase in potential flooding to 
communities along the Cowlitz River, potential Impacts due to interruption of 
the transportation corridor crossing the Toutle River, and potential disruption 
of navigation on the Columbia River. 
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This report also describes a base condition, which Incorporates the Interim 
Cowlitz dredging authorized by Public Law (PL) 98-63 (the Supplemental 
Appropriations Act of 1983), and analyzes Its benefits and costs as a part of 
the economic study necessary to develop the NED plan. These changes will cover 
only additional data on sediment delivery, future studies of whether construc- 
tion should occur In stages and comparative analysis of risks, benefits and 
costs; the overall plan Is not expected to change during CP&E. This study has 
been conducted In compliance with the Water Resource Council's Economic and 
Environmental Principles and Guidelines for Water and Related Land Resources 
Implementation Studies. 

To further define the problems, Investigation focused on updating Comprehensive 
Plan estimates for the amount and rate of sediment expected to erode and move 
through the system over a 50-year period. Study of the lower 20 miles of the 
Cowlitz River concentrated on the danger of flooding from continued sediment 
accumulation. In addition to damaging private, State, and industrial property, 
flooding could disrupt highway traffic on Interstate 5 (1-5) and rail traffic 
on the Burlington-Northern Railway line. Thus, the study of the lower Cowlitz 
assessed water elevations and economic loss from flooding and established 
Impacts of proposed alternative measures to reduce those losses. Social and 
environmental effects of the alternative measures were also given careful 
consideration. The portion of the study dealing with the Columbia River, 
downstream from the mouth of the Cowlitz, focused on the effects of these 
alternative measures on navigation channel maintenance and on Impacts to fish 
and wildlife for all affected areas. 

STUDY LIMITATIONS 

Overall, the study observed the limits defined In the Comprehensive Plan. 
First, It assumed that pre-eruptlon conditions were unlikely to be restored 
within the 50-year project life. Rather, alternatives were measured against 
the most probable future conditions. 
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Second, it assumed that another eruption of the magnitude and devastation of 
18 May 1980 will not occur. This assumption was necessary, for a major erup- 
tion would necessitate a new study of the drastically changed conditions. 
Comprehensive studies of Mount St. Helens and other volcanic eruptions, both 
recent and in the geologic past, have established trends useful for predicting 
future eruptions and volcanic hazards. Por example, based on the eruptive 
history of Mount St. Helens. Crandell and Mulllneaux (1978) assessed Mount St. 
Helens as having a high probability of erupting within this century. Once a 
major volcanic sequence has been Initiated, the sequence can last for several 
decades. Volcanic eruptions tend to be most frequent, volatile, and poten- 
tially dangerous during the Initial phases of the volcanic sequences. The 1980 
eruption diminished the chance of any future devastating debris avalanche Into 
the North Fork Toutle River because a large portion of the mountain no longer 
exists. Thus , planning proceeded based on an assumption of no reoccurrence of 
a large event like that of 18 May 1980. However, because of the great uncer- 
tainties associated with future volcanic activity as well as potential mud- 
flows, the study tests the preferred plan against the eventuality of such 
events to assure that the plan would not Increase the hazards to downstream 
communities. 

Traditional approaches used to forecast sediment movement had to be modified. 
Models used to simulate a river system's behavior over time would simply not 
accommodate studying the amount of sediment moving through the system or the 
changes in river hydraulics it produces. With these constraints on methodology 
and data, the study limited computer modeling of the river system to the lower 
20 miles of the Cowlitz River and to the Columbia River at the mouth of the 
Cowlitz, where the effects of sediment deposition remain most critical. 



Initially, the study assumed that the wlthout-proj ect condition would be 
defined as no-action. With passage of PL 98-63 on 30 July 1983, which auth- 
orized interim flood protection for developed portions of the Cowlitz River 
flood plain, a no-actlon condition became unrealistic. 



303 



SUMMARY OF COMPREHENSIVE PLAN 

This section summarizes the Comprehensive Plan which included a sensitivity 
analysis of the final alternative measures relative to different sediment rates 
and total quantities. It describes the emergency action accomplishments, the 
original problem statement, and alternative management strategies for dealing 
with the problems of sedimentation and Spirit Lake. This material provides the 
background for understanding the revised problem statement necessitated by the 
new sediment estimates and its effect on the sensitivity study presented in the 
Comprehensive Plan. Locations and sites associated with previous actions are 
indicated on figure 1-3. 
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Figure 1-3. Study Site Locations 
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Accomplishments Under Emergency Actions 

Immediately after the 18 May 1980 eruption, the Corps of Engineers initiated 
emergency actions under PL 84-99 to reduce the flood potential at communities 
along the Cowlitz River and to restore the Columbia River navigation channel. 
From that time to the present, the Corps and other Federal, State, and local 
agencies have been intensively Involved in emergency activities on the Toutle 
and Cowlitz Rivers to insure the safety of communities and the 50,000 people 
located along the Cowlitz. Through fiscal year 1983, Mount St. Helens related 
emergency activities by the Corps total $327 million, demonstrating the Federal 
Government's commitment to minimizing damage and property losses in those areas 
adversely affected by the extraordinary conditions created by the eruption. 
These emergency activities included improvements and temporary raises to 
levees, purchase of flood control storage from Tacoma City Light Company, 
construction of two debris retaining structures in the Toutle River Basin, 
excavation of sediment stabilization basins In the lower Toutle River, dredging 
the Columbia River construction of control outlets at Coldwater and South 
Castle Lakes, and emergency pumping at Spirit Lake. 




Photograph 2. Temporary Levee Along Cowlitz River 
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Photograph 3. Dredging at a Sediment Stabilization Basin 




Photograph A. Post-eruption Dredging in Columbia River Navigation Channel 
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Flood Control and Navigation . Studies Indicated that starting In 1980 an esti- 
mated 1 bey of material would erode from the avalanche by the year 2030. Of 
this 1 bey, approximately 50 million cubic yards (mcy) of sand, silt, and 
gravel would erode each year from 7 to 10 years, assuming average water year 
donations, with 30 mcy moving Into the Cowlitz River system annually. Erosion 
of the avalanche was projected to decline annually after 1990. Without pre- 
ventive action, this material passing through and depositing in the Toutle, 
Cowlitz, and Columbia Rivers would reduce the hydraulic, or flood-carrying 
capacity of the Cowlitz River channel. This in turn, would cause severe flood 
damages to the Cowlitz River communities and greatly increase annual dredging 
costs In the Columbia River. The lower Cowlitz channel would be filled with 
sediment by 1987; existing levees would no longer function effectively. The 
towns of Kelso, Longvlew, Lexington, and Castle Rock would be devastated by the 
resulting floods. The studies estimated damages by flooding to Castle Rock, 
Lexington, Kelso, and Longvlew would total $1.9 billion (1982 dollars) for the 
period 1983 to 1987, Including damage to such major transportation arteries as 
1-5 and Burlington-Northern Railway bridges. Federally subsidized flood 
Insurance coverage could total $900 million. While not anticipating a new 
eruption of the 1980 magnitude, studies indicated that minor volcanic activity, 
mudflows, a series of storms or rapid snowmelt would continue jeopardizing the 
lives and property of the people In the flood plain. 

By the year 2030, the Cowlltz-Toutle system would deposit an estimated 319 mcy 
of sand in the Columbia River. That amounted to two tiroes the 154 mcy needing 
excavation from the Columbia River during the same period assuming average 
years. Prior to the eruption, navigation maintenance costs averaged $4.4 mil- 
lion per year. If no action were taken to control the movement of Cowlltz- 
Toutle sediment, navigation maintenance costs could Increase to about $25 mil- 
lion annually. 

Spirit Lake . In addition to the damages caused by continued sediment flow from 
the debris avalanche, potentially disastrous floods would result If the embank- 
ment impounding Spirit Lake failed. Worst-case studies completed by the U.S. 
Geological Survey (USGS) indicated that a failure of this embankment would 
create a mudflow totally destroying development In the Cowlitz Valley. With an 
estimated peak flow of 2.6 million cubic feet per second (cfs), mudflow depths 
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could reach 60 feet In the upper reaches of the Cowlitz River at Castle Rock 
and 40 feet In the lower reaches at Longv iew-Kelso. Studies estimated peak 
flows entering the Columbia River at 1 million cfa. 

Initially following the eruption. Spirit Lake had an elevation of approximately 
3,462 feet with an Impounded water volume of 278,000 acre-feet. Barge-mounted 
pumps operated from 5 November 1982 to 31 July 1983, pumping water from Spirit 
Lake to the North Pork Toutle River. Pumping resumed on 22 September 1983 and 
continued through July 1984. Pumping again resumed on 2 October 1984. Without 
pumping or failure of the debris embankment, the blockage would overtop in late 
fall or early winter 1985-86. Estimated damages could reach $2.5 billion. 

Alternative Management Strategies (Comprehensive Plan) 

The Comprehensive Plan used two separate, but related, planning processes to 
determine alternative management strategies for addressing the problems of 
sedimentation downstream of Spirit Lake and maintenance of a safe water level 
at Spirit Lake. 

Sedimentation . The urgent need to protect communities along the Cowlitz River 
and the Inherent uncertainties associated with sediment predictions required a 
flexible and rapidly lmplementable solution. Such a solution would also 
resolve the deep-draft navigation channel problems In the Columbia River caused 
by the sediment flow. Experience in emergency actions since the eruption 
contributed to the selection and analysis of potential solutions. The 
Comprehensive Plan analyzed 13 measures In formulating a plan to prevent flood 
damages on the Cowlitz River and to reduce maintenance dredging costs on the 
Columbia River. 

Criteria used In screening the various alternatives focused on the effective- 
ness of each in accomplishing the following major objectives: reducing flood 
damages; reducing navigation maintenance costs; minimizing impacts on fish and 
wildlife; and providing flexibility to allow for uncertainties in sediment 
movement prediction. The preliminary screening produced five alternative 
management strategies which warranted more detailed study. The following 
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paragraphs briefly describe these strategies, with appendix A containing a more 
thorough discussion of them. 

Limited Permanent Evacuation . As the Cowlitz River filled with sediment 
threatened areas upstream of Kelso and Longvlew, Including the communities of 
Castle Rock and Lexington, would be evacuated and allowed to flood. Levees 
near Longvlew and Kelso would be raised, as would major highway and railway 
bridges. Dredging requirements In the Columbia River to maintain deep-draft 
navigation would increase sixfold in cost to $25 million annually. 

Sediment Stabilization Basins . Basins (sumps excavated in the riverbed) would 
be located at three sites In the Toutle and North Fork Toutle Rivers; annual 
dredging and off-site disposal would be required, both at the basins and down- 
stream In the Columbia River. 

Multiple Retention Structures with Dredging . Four earth- and rock-fill struc- 
tures would be constructed concurrently across the main stem and North Fork 
Toutle Rivers. The retention structures would be about AO feet high, and would 
trap most sediment except during high flows when material would pass over the 
structures. Dredging and extensive off-site disposal would be required, both 
at the structures and downstream in the Columbia River. 

Multiple Retention Structures without Dredging . Structures 160 to 190 feet 
high would be located at three sites on the Toutle River. The first structure 
would be built downstream and the others added upstream as needed; the sediment 
trapped would not be removed. Dredging on the Cowlitz and Columbia would still 
be necessary to cope with material already in the system below the structures. 

Single Retention Structure . A single, roller-compacted concrete, gravity dam 
250 feet high would be constructed across the Toutle River at one of three 
sites. The structure would prevent sediment from passing In all but extreme 
flood conditions. It would rise In stages to the maximum of 250 feet; trapped 
sediment would not be removed. Some additional measures such as dredging would 
be required to keep material already In the river system below the structure 
from reaching the Cowlitz and Columbia Rivers. 
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Total Costa of Alternative Management Strategic 



The total coats of the alternatives and the net present value of those costs 
which would have accrued over the life of the project are shown In the follow- 
ing table. 



Table 1-1 

Total Costs of Alternative Management Strategies 
($ millions) 



Management Strategies 

1. Limited Permanent Evacuation 

2. Sediment Stabilization Basins 

3. Multiple Retention Structures 

with Dredging 

A. Multiple Retention Structures 
without Dredging 

5. Single Retention Structure* 



Total 
Cost 

$1,048.1 

751.0 



Present 
Value of 

Total 

Costs 

$612.7 
398. 1 



1,153.3 685.6 



536.6 
341.7 



340.8 
243.1 



Present 
Value of 
Average 

Annual 

Costs 

$49.4 
32.1 

55.2 

27.5 
19.6 



Beneflt- 
to-Cost 
Ratio 1 

2.68 

4.12 

2.40 

4.81 
6.75 



1. All plans provide cumulative average benefits of $132,300,000. 

2. Used Green River site costs. 



Sensitivity Analysis of Alternate Management Strategies 

The Comprehensive Plan developed a sensitivity analysis which Included changes 
In both total sediment volume eroded and Initial annual sediment delivery for 
all five management strategies. The sensitivity analysis indicated the Impact 
of variations from the anticipated 1 bey total sediment erosion and initial 
annual erosion of 50 mcy. Total erosion varied from as little as 400 mcy to a 
high of 2 bey. Initial annual erosion ranged from 30 mcy to 70 mcy. The 
analysis measured in dollars the sensitivity of the management strategies to 
these variations (see appendix B). 



311 



Each of the five management strategies possessed flexibility to respond to 
changes in total sediment yield. Strategies 1, 2, and 3, which Involved the 
dredging and disposal of sediment, proved the most sensitive and varied the 
most In cost. Strategies A and 5 were more stable because those structural 
solutions did not require sediment handling. Ranges In cost for the five 
strategies and the three total sediment yields are shown In table 1-2. A 
drastic reduction In the total sediment yield, from 1 bey to 400 mcy would 
result In strategy 2 being less expensive than strategy 5. 

Table 1-2 

Alternative Management Strategies Cost Comparison 
Total Sediment Yield 

Management Total Sediment Yield (Cost $000) 



Strategy 400 mcy 1 bey 2 bey 

1 $527 $1,048 $2,500+ 

2 218 751 2,000+ 

3 346 1,153 2,500+ 

4 311 537 670 

5 275 342 442 



The management strategies were relatively Insensitive to changes In annual 
sediment delivery. Within the range of 30 mcy to 70 mcy annual erosion, the 
five strategies did not change In their relative ranking. Strategy 5 proved 
far less expensive than any other strategy, as shown In table 1-3. 

Table 1-3 

Alternative Management Strategies Cost Comparison 
Annual Sediment Yield 

Management Annual Sediment Deliveries (Cost $000) 



Strategy 30 mcy 50 mcy 70 mcy 

1 $1,048 $1,048 $1,048 

2 706 751 898 

3 1,166 1,153 1,151 

4 490 537 557 

5 331 342 367 
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In summary strategy 5 (single retention structure) was the most cost effective 
of the strategies, except In the extreme reduction of total sedlnent erosion. 
In that situation, strategy 2 (sedlnent retention basins) was somewhat lower In 
cost . 

The sensitivity analysis results Indicate that costs of management strategies 
are relatively Immune to variations in initial rates of erosion between 30 and 
70 mcy/year. Additionally, the analysis shows that costs of strategies concen- 
trstlng on dredging for sediment removal are sensitive to total sediment 
volumes, while costs of strstegles focusing on structural blockage of sediments 
are relatively Insensitive to total sediment volumes. 

These sensitivities result from the fact that the Cowlitz and Toutle basins are 
narrow valleys with large disposal sites at a premium. Once the Inexpensive 
disposal sites are used up, as now occurring, dredging costs rise greatly with 
the additional hauling needed to reach more distant sites. The efficiency of 
the structural strategies not needing large dredging efforts varies less over a 
wide range of total sediment delivery. 

Spirit Lake 

A Decision Document, prepared in February 1984, evaluated the six alternatives 
to solve the Spirit Lake problem and included concerns from agency and public 
involvement. 

The elevation of 3,440 feet NGVD was verified as the best level to lower Spirit 
Lake, considering debris embankment stability and visual esthetics. The 
Decision Document eliminated open channel and permanent pumping alternatives 
because of potential risk and safety problems and lack of agency and public 
support. Although tunnel allnement Bj was rated high in safety, constructabll- 
lty and public support, the lnterbasln transfer of water and potential water 
quality Impacts made this alternative unacceptable to the Governor of 
Washington and various agencies. The remaining three alternatives - burled 
conduit, and tunnel allnements F and G - were then compared and allnement F 
recommended. Tunnel allnement F is now under construction with drawdown 
scheduled to begin about 1 April 1985. 
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CHAPTER II 



- UPDATED PLANNING CONSIDERATIONS 



GENERAL 

Following completion of the Comprehensive Plan, the U.S. Geological Survey 
(USGS) and other sources supplied additional data which necessitated a revalu- 
ation of the sediment analysis. The Comprehensive Plan problem statement 
discussed In the previous section was the direct consequence of the projected 
sediment budget. Major revisions to the sediment budget necessitated 
reanalysls of the problem statement. This section presents the changes to the 
sediment budget, revises the problem statement based on those revisions, 
compares the changes with the Comprehensive Plan sediment budget, describes a 
base condition from which all alternatives are measured, and estimates impacts 
on the sensitivities given In the Comprehensive Plan. 

The problem statement contained in the Comprehensive Plan is based on a no- 
action condition which Is not considered realistic. This section defines a 
base condition which reflects the Federal Government's commitment to providing 
protection for communities on the Cowlitz River, including activities already 
undertaken as a result of PL 98-63. However, actions associated with the base 
condition must themselves be justified against the no-actlon condition. There- 
fore, the following discussion of the no-actlon condition Is to serve only as 
an economic comparison for the base condition actions. 

The uncertainties associated with the sediment budget developed for this 
report, as well as that for the Comprehensive Plan, have been dealt with by 
performing sensitivity analyses on proposed management alternatives. 
Monitoring and refinement will continue during the design phase to incorporate 
the most up-to-date sediment Information available. The sediment budget used 
in this report Is based on observed erosion and sediment movement from the 
debris avalanche In the Tout le-Cowlltz system during the past four years. Data 
available Included Cowl Itz/Tout le suspended sediment data through September 30, 
1983, Cowlltz/Toutle River cross sections through April 1984, U.S.G.S. debris 
avalanche cross sections through early 1984 and debris avalanche backhoe soil 
samples from May 1984. Projections for future erosion and sedimentation are 
based on these observations and the average hydrology of the past 50 years. 
The largest storm during the past 4 years had approximately a 10-year 
occurrence frequency. While there has been no extreme post-eruption storm 
event. Spirit Lake has experienced several intense rain storms. Monthly 
rainfall in November 1983 was 229Z of normal including an intense 3.33 inches 
on one day. It is expected that large quantities of material will erode with 
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extreme events (100-year and above) or as a result of volcanic or hydrologlc 
events. Although no historical basis exists for raising the current sediment 
budget , sediment ranges on the high side have been considered In evaluating 
alternatives to cope with future special events. 

The monitoring and refinement is essential since consultants and some scien- 
tists in the field, who have had the opportunity to briefly review the sediment 
analysis, are concerned that estimates presented may be low both In total 
volume and rate of delivery because they are based on average hydrology. These 
concerns reflect the uncertainties of sediment forecast for volcanic and hydro- 
logic events and the fact that Infrequent storms or roudflows could produce 
sediment deliveries in excess of the forecasted amounts. 




Photograph 6. The Debris Avalanche with N-l Retention Structure at the Toe 
(Jan Fardell) 
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DEVALUATION OF SEDIMENT BUDGET 



Background 

The sediment budget presented In the Comprehensive Plan contained the best 
available sediment tranaport meaaurements and cross-sections of the avalanche. 
Sediment transport measurements supplied the data to develop an estimate of 
sediment yields to the Cowlitz River. The cross-sections were used to develop 
the eventual equilibrium profile and channel geometry in the avalanche and to 
estimate total and annual sediment yields. Scour, deposition and yield pat- 
terns in the Toutle/Cowlitz River system were then computed from the debris 
avalanche to the Columbia River. 

The principal conclusions of the Comprehensive Plan analysis included: 

a. The sediment erosion from the avalanche would average 50 mcy per year 
for the Initial 7 to 10 years, and would total 1 bey during the 50-year project 
life. 

b. The Toutle River system was a deposit lonal area for sediments. 

c. For no-action conditions, maximum accumulative deposition of 50 mcy in 
Cowlitz River would be reached In 1987 and 240 mcy would have to be dredged 
from Columbia River between 1981-2012 to maintain the navigation channel. 

During the preparation of that sediment budget, the study team recognized that 
the data were limited, that some assumptions would have to be checked, and that 
the sediment budget needed review whenever additional data became available. 

In October 1983 the Portland District began receiving updated data. The USGS 
provided tabulation of the total sediment transport for water years (WY) 1981 
and 1982 at Kid Valley on the North Fork Toutle River, at Tower Road on the 
main stem Toutle River, and at Castle Rock on Cowlitz River. Total sediment 
data from these stations for WY 1983 arrived in February and March 1984. 
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Updated USGS cross sections of the svslanche and the Toutle River system taken 
repeatedly from 1980 to 1983, became available In late 1983 and early 1984. 

Results from an Oregon State University (OSU) study of the debris avalanche, 
Including cross sections, sediment yields, geomorphlc processes, and drainage 
and channel development, were periodically received from late 1983 to early 
1984. OSU's final report was received In June 1984. 

The compilation, comparison, analysis and Interpretive results of the recently 
received data are discussed and documented In appendix C, Sedimentation Study 
for Feasibility Report. 



Objectives 

The objective of a sediment analysis Is to predict changes to water surface 
profiles resulting from future sediment deposition In the Cowlitz River and to 
predict future sediment deposition which could Interrupt navigation In the 
Columbia River. Estimates of sediment deposition provide a basis for planning 
sediment control measures. The sediment budget focuses on the composition snd 
rate of sediment movement through the Toutle/Cowlltr/Columbla River system. 



FORECAST OF FUTURE SEDIMENT MOVEMENT 

To develop a long-term sediment/flood control and navigation plan for the 
Toutle/Cowlltz/Columbia system requires predicting future sediment yields and 
identifying the sources of those sediments. Critical elements contributing to 
a sediment budget are Identified below and addressed In more detail In 
appendix C. 
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Elements of Forecast 



Debris Avalanche Deposits . The forecast estimates total volcanic deposits, 
their composition, volume, slope stability, and distribution. 

Avalanche Erosion Processes and Trends . The forecast predicts drainage network 
development on the avalanche, stream channel Incision and widening, effects of 
a rising water table, and processes contributing to sediment loading of 
streams . 

Toutle River . The forecast analyses scour and deposltlonal patterns, potential 
for bank erosion, and sediment movement through North Fork and main stem Toutle 
River. 

Cowlitz River . The forecast studies the scour and deposltlonal patterns In the 
Cowlitz River that occurred during WY 1982 and 1983. That analysis Included 
the effects of dredging, changes In bed material, and grain sizes transported 
and/or deposited; an estimate of future sediment movements (as determined by 
HEC-6 modeling with Input from hydrographlc survey), sediment sampling and 
hydrologlc records; and forecasting future flood elevations from the estimate 
of sediment depositions over time and place. 

Columbia River . The forecast uses HEC-6 modeling to determine the deposltlonal 
pattern in the Columbia River navigation channel and provides an estimate of 
future deposition. 

The following summary discusses a forecast of erosion, transport, and deposi- 
tion for each of the streams mentioned above. These forecasts are based on the 
data and analysis presented in appendix C and represent the best current 
estimates. The actual volumes of sediment eroded, transported, and deposited 
In any single year will range above or below those shown, but the long-term 
averages should reflect forecasted trends. As new information becomes avail- 
able and knowledge of the complex processes occurring in the system grows, 
these estimates will improve. 
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Debris Avalanche 



Sediment yields froa the debris avalanche are expected to remain high 
throughout the 50-year project life. Ongoing changes occurring In the 
avalanche will gradually reduce the rate of erosion, but based on yields from 
other watersheds presented by Brown and Rltter (1971), the Toutle River Basin 
Is expected to remain the most rapidly eroding watershed of Its site In the 
United States. 

Baa a Level Sediment Yields . Base level sediment yields are those expected from 
the debris avalanche as a result of normal hydrologlc sediment erosion 
processes. Estimated base yields are determined by the Initial yield and 
expected changes on the debris avalanche. 

Forecasted Sediment Yields . Under conditions existing during the past three 
years, and projected to continue for several more, a number of non-base level 
events have happened. The most significant of these events Include mudflows, 
lake breakouts, and major changes In channel allnement. Because the base level 
yields did not contain any allowance for these events, these levels are too low 
for use In defining the problem statement. 

A forecasted sediment yield curve was prepared by Incorporating the base curve 
and the non-hydrologlc (mudflow) sediment producing events. The Initial yield 
for this curve Is 28 mcy per year (figure II-l). This curve allows for the 
occurrence of mudflows, channel re-allnements , and above normal peak storm 
discharges. These are discussed In more detail In appendix C. 

Yields from Infrequent Events . The sediment entering the Toutle-Cowlltz River 
system is delivered episodically, for the most part during winter storms. Just 
how much sediment Is transported Is dependent on the Intensity, duration, and 
timing of these storms. The timing of these yields cannot be determined 
precisely because of the Infrequent nature of events such as mudflows or 
storms. 
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Figure It-l. forecasted sedlaent yield fron th« debris evaLnche. 
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Sediment transport varies as an exponential factor of water discharges. Thus, 
high streamflows during major storiss carry many times the amount of sediment 
transported by smaller flows. In the Pacific Northwest, these storms often 
occur in series: two storms can occur within two or three weeks, each trans- 
porting a Urge quantity of sediment. In such cases the lower Cowlitz River 
would not be able to transport all the sediment delivered by the first storm 
through the system before the second storm yielded sn additional load of sedi- 
ment. A series of storms in 1982, for example, delivered an estimated 12 mcy 
of sediment to the lower Cowlitz within 4 weeks; the total yield to the Cowlitz 
for that year was an estimated 34 mcy. 

Another unpredictable variable Is the occurrence of mudflows. Hudflows — flow 
carrying as much as 60 to 80 percent solid material — are potentially major 
contributors to sedimentation problems In the Tout le/Cowlltz/Columbla River 
system. In Just a few hours they can deposit millions of cubic yards of sedi- 
ment In river channels. These mudflows can be generated by heavy rainfall on 
the debris avalanche. When groundwater levels are high, saturated channel 
banks slump Into the flow. In addition, mudflows can also be triggered by 
minor volcanic eruptions. On 19 March 1982, a relatively small eruption 
occurred while a snowpack existed In the crater. Part of the blast was 
directed against the crater wall, rapidly melting Ice and snow. The resulting 
mudflow, moving about 30 feet per second In the hesdwaters region of the North 
Pork Toutle, eroded 14 mcy of sediment from the debris svalanche. All but 4 
mcy of this mudflow redeposlted above debris retention structure (DRS) N-l. 
Current estimates Indicate that Mount St. Helens will continue erupting, though 
these eruptions will not be as dramatic as the 18 May 1980 event. However, 
minor events like the 19 March 1982 eruption are expected to occur frequently. 

A design mudflow, which Is used In later risks analysis, Is developed and 
described In appendix D. The design mudflow Is considered an infrequent event, 
with an approximate recurrence Interval of 100 to 200 years, and Is estimated 
to contain 75 mcy of sediment. 
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Projected Erosion 



North Fork and Main Stea Toutle Rlvtn . Approximately 20 mcy of the 92 acy 
yards of sediment delivered to the Cowlitz River In water years 1981-83 eroded 
downstream of the debris avalanche. Study results showed the existence of a 
large source of sediment but also indicated that almost all of the erosion on 
the Toutle River occurred within the 1980 mudflow deposits, An older lahar or 
mudflow, the Pine Creek lahar that underlies and bounds the 1980 mudflow, was 
coarser In size and less susceptible to erosion and transport. The study also 
estimated the material voluae of the 1980 audflow deposit at 20 acy In the 
channel and floodplaln of the Toutle and North Fork Toutle River. The 
projected rate of erosion based upon observed sedlaent transport, channel 
hydraulics, and theoretical developaent of landscapes, suggested a sediment 
yield beginning at 5 mcy /year and declining to less than 0.5 acy /year In 10 
years . 

Cowlitz River . The volume of fine sand and coarser aaterlal delivered to the 
Toutle River governs sediment deposition In the Cowlitz River. However, based 
on the results of sediment transport aodellng for the no-actlon condition, the 
Initial voluae of deposition Is assumed equal to 35 percent of all sand 
delivered by the Toutle River. The best estimate of avalanche yields combined 
with Toutle River erosion gives the projected sand yield to the Cowlitz (figure 
11-2). This results In an estimate of a aaxlmum 78 mcy of deposition In the 
Cowlitz River, If no aclton Is taken to reduce sediment accumulator 

Columbia River . Winter sand discharge from the Cowlitz River could deposit 
In the Columbia River and Interfere with shipping In the vicinity of the 
Cowlitz/Columbia confluence for the entire 50-year project life. Figure II-3 
shows the forecast deposition based on projected Cowlitz River sand dis- 
charges. Assuming near-average runoff, the problem will be most severe during 
the first 7 to 10 years, when predicted erosion rates on the avalanche and 
Toutle River are highest. Deposition in the Columbia River should only be a 
problem during the winter, when Columbia River flows are low and storms in the 
Toutle River Basin produce large volumes of sedlaent. 
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TIME IN YEARS 



?lgu re 11-2. Co-U« *lver .nno.l 
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Figure II-3. Forcasted Columbia River Sand Deposition at Longview 
Under No-Action. 
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COMPARISON OF NEW SEDIMENT ANALYSIS WITH COMPREHENSIVE PLAN SEDIMENT ANALYSIS 



The Comprehensive Plan estimated 1 bey of sediment erosion from the debris 
avalanche during the 50-year project life. This assumed an Initial rate of 
erosion equal to the then-estimated WY 1981 and 1982 aversge of 50 mcy/year. 
The revised sediment budget presented In this report predicts approximately 750 
mcy of total erosion beginning in 1980, with an Initial erosion rate of 28 
mcy/year. The Comprehensive Plan bases total volume of erosion on an estimated 
equilibrium stream profile and channel widths. In this report, the total 
volume of erosion Is founded on a geomorphlc evaluation of changes likely to 
occur In the nine reaches of the debris avalanche and on the potential for 
unusual events occurring that could disrupt the system with higher than normal 
sediment yields. Much of the difference between the two estimates In both 
total volume and initial rate comes from greatly revised projections In gravel 
yields. The Comprehensive Plan estimated gravel yields totaling nearly 400 mcy 
during 50 years beginning at an Initial rate of 20 mcy/year. The revised 
budget In this report projects a total of approximately 50 mcy of gravel yield, 
with rates beginning at 1 mcy/year. Total estimated sand yield, which is the 
primary cause of Increased water surface elevations, remains the same as In the 
Comprehensive Plan. 

The rate of decay and levels to which yields will decline also differ between 
the Comprehensive Plan and the best estimate presented In this report. The 
difference is shown on figure II-4. The higher yields currently projected for 
the end of the 50-year period result primarily from sediment sources Immedi- 
ately downslope of Mount St. Helens. 

Another difference between the Comprehensive Plan and this report is the behav- 
ior of the North Fork and main stem Toutle Rivers. In the Comprehensive Plan, 
they are classified as areas of sediment deposition but updated studies Indi- 
cate they really may be areas of sediment erosion. That change In classifica- 
tion accounts for the earlier decline In sand yields to the Cowlitz River, 
shown in the Comprehensive Plan, as material would not be stored for later 
erosion (figure II-5). 
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Figure 11-4. Total avalanche sediment yields, Comprehensive Plan vs. 
Feasibility Report. 
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Figure II-5. Toutle River Sand Yield, Comprehensive Plan vb. Feasibility 

Report . 
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The projected Columbia River dredging requirements for the no-actlon condition 
during the 50-year project life was 242 mcy In the Comprehensive Plan, compared 
to the 145 mcy in this report. The three main reasons for this difference are: 

o The change In debris avalanche yield magnitudes and decay rates. 

o The assumption In this report that 70 percent of the annual Cowlitz 
River sand discharge occurs In the winter, as opposed to 100 percent 
shown in the Comprehensive Plan. Only the sand fraction Is considered 
a potential deposit lonal problem. 

o Several more years of observations of Columbia River post-eruption 
deposltlonal patterns and dredging requirements have provided better 
insight into estimating future dredging requirements. 

The no-action budget dredging requirements to maintain the navigation channel 
on the Columbia River, between RM 10 and 72.8 Include dredging of a sump at the 
mouth of the Cowlitz River from 1985 up to 2035. This sump traps flood event 
sediment and prevents it from disrupting navigation in the Columbia River chan- 
nel. Approximately 3 mcy/year of sand and fines will be dredged fromthls 
sump. Due to the geometry of the sump, about 1 mcy of the dredged material 
will be fines. If the sump were not present, the fines would most likely 
remain suspended and discharge into the Columbia without depositing. 

Observations of the deposltlonal behavior of Cowlitz a~d Columbia Rivers have 
led to changes in sediment transport and deposition estimates on those streams. 
Long-term sediment transport modeling, based on those observations, has 
resulted In revised flood elevation predictions for the Cowlitz River. Over- 
all, the new design yield reduces the Initial intensity of the sediment yields 
but Increases the long-term rates. A full assessment of these changes on pos- 
sible flood protection and sediment control alternatives are discussed later. 
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PROBLEM STATEMENT 



General 

While new estimates have reduced the annual rate of sediment delivery to the 
Cowlitz, the total sand delivery remains the same as In the Comprehensive 
Plan: 380 mcy over the study period of 50 years. This changes the potential 
Initial damages, but does not lessen danger to the communities on the Cowlitz, 
the transportation corridor, or navigation In the Columbia. 

As In the Comprehensive Plan, the new analysis gives a conservative damage 
estimate by assuming total abandonment of communities once major flooding 
occurs every year; In addition, It Includes no cost for actual evacuation, loss 
of revenue, social impacts to communities, nor secondary economic losses other 
than direct damages to the region. It further postulates abandonment of all 
leveed areas under the no-act Ion condition, except Longvlew. Because of the 
large investment In the Longvlew area, abandonment was not an appropriate 
option. 

Potential Flood Damages 

Transportation Corridor . Total average annual damages estimated for the trans- 
portation corridor which crosses the Toutle River at Its confluence with the 
Cowlitz River come to $12.2 million. Abandonment of the current transportation 
corridor Is not considered a reasonable alternative. However, by 1989, trans- 
portation facilities would Incur damages annually In excess of $100,000. 

Castle Rock . Average annual damages estimated for the city of Castle Rock are 
$1.9 million. Castle Rock is the most endangered urbanized area with 
abandonment assumed In 1986. Figure II-6 shows the stage-frequency curve for 
Castle Rock. 
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Photograph 7. Sediment Plume from Mouth of Toutle River Entering Cowlitz 
River. 



Lexingto n. Average annual damages estimated for the community of Lexington are 
$4.0 million. Damages are not considered for this community beyond 1988 
because abandonment Is assumed and flooding could be expected on an annual 
basis after that date. 

Kelso . Average annual damages estimated for Kelso are $6.1 million. Abandon- 
ment would occur In 1987 and damages are not considered for this community 
beyond that time. 

Longvlew . Longvlew Is the major damage center for the study area. It contains 
the Industrial base for this region of Washington State. Average annual dam- 
ages for the city are $102.1 million. As previously stated, abandonment Is not 
assumed for this area. Figure II-7 shows stage- frequency curve for Longvlew. 
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Figure II-6. Water Surface ElevatLona with no action at Castle Rock - RM 17.6. 
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Unleveed Areas . Levees protect all of the above cities or communities In vary- 
ing degrees. However, damages will occur tn the unleveed areas depending on 
their location. Average annual damages for these areas are $1.2 million. 
Abandonment will start In 1986 for areas around Castle Rock and In 1987 around 
the Kelso area. 

Total Damages for Wo Action . Total average annual damages are estimated at 
$127.5 million. 



Columbia River Navigation Impacts 

In addition to the damages stated above, the no-actlon condition affects the 
maintenance of the Columbia River navigation channel. To the 5.5 mcy per year 
pre-eruptlon dredging effort required to maintain the Columbia River navigation 
channel, a total of 145 mcy of additional dredging will be added for the 
50-year life of the project. The Incremental average annual cost for this 
additional dredging is $13.5 million. 



Infrequent Events 

In addition to the estimated damages and Impacts shown above, further threat 
exists from such Infrequent events as mudflows and large storms. 

As noted earlier, mudflows and large storm events can deliver so much sediment 
that the Cowlitz channel would fill and all protection could be lost. Should a 
mudflow or major storm occur during the storm season, a real possibility exists 
that the channel capacity could not be restored during the winter season. 
Severe damages to communities and blockage of the Columbia could result if any 
storms followed this type of event. 
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IMPACTS OF NEW SEDIMENT ANALYSIS ON COMPREHENSIVE PLAN SENSITIVITY ANALYSIS 



General 

The sensitivity analysis conducted In the Comprehensive Plan showed a single 
retention structure (SRS) Is generally the least costly solution to the 
sediment problem within the total sediment yield range of 400 mcy to 2 bey. It 
also Indicated that the SRS provided the least costly solution to sediment 
yields, ranging from approximately 30 mcy/year to 70 mcy/year. The revised 
sediment budget for the Feasibility Report (see appendix C) placed the new 
sediment estimates within the approximate range of sensitivities developed for 
the Comprehensive Plan. The new total sediment yield from the debris avalanche 
Is predicted to be 750 mcy during 55 years beginning In 1980 following the 
eruption and the declining annual sediment yield Is forecast to be 28 mcy In 
1985. 

This section considers the cost Impacts of the revised sediment budget on the 
relative ranking of sediment solutions and describes additional studies neces- 
sary to Insure the validity of these relative rankings. 

Impacts on Single and Multiple Retention Structures 

The revised sediment budget indicated the feasibility of a smaller structure if 
sized only for sediment storage. However, additional storage needed for sedi- 
ment delivery by flood events and mudflows dictated that a structure the same 
size as In the Comprehensive Plan still was required. Continuing investiga- 
tions of the MRS sites revealed foundation problems, creating Increased costs 
for this option regardless of the magnitude of sediment predictions. Thus, 
changes in the sediment analysis had no effect on the relative ranking of solu- 
tions as presented in the Comprehensive Plan. However, costs have been recom- 
puted for the MRS alternatives and are presented In the following chapter. 

Impacts on Sediment Stabilization Basins 

The new sediment analysis Indicates reduced initial annual sediment delivery, 
suggesting a lower initial cost for the SSB solutions. However, the total 
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quantity of sand delivered over the project life remains virtually the same as 
in the Comprehensive Plan. Since dredging is highly sensitive to total volumes 
of material removed, costs rise quickly as convenient disposal sites reach 
capacity. Review of available disposal sites shows little remaining storage 
volume, Indicating that dredging would have greater costs than shown In the 
Comprehensive Plan. Another factor Influencing the cost of the SSB solution 
stems from a downward revision In the trapping efficiency of this alternative, 
increasing the amount of material needing removal adds to the cost. However, 
Investigations will continue considering dredging. Although the SSB termi- 
nology Is not used, the proposed dredging utilizes the same locations, LT-l and 
LT-3, and similar methods of removal. 



Further Sensitivity Analysis 

Based on the revised sediment budget, Investigations were performed to deter- 
mine If the relative ranking between the MRS and SRS alternatives had changed. 
The results are presented in the following chapter. Further study also com- 
pared various sized SRS's and their accompanying downstream dredging to 
Identify the most cost-efficient combination of structure and dredging at each 
SRS site. In addition, the National Economic Development (NED) plan formula- 
tion process conducted a sensitivity analysis of the Impacts of varying 
quantities of sediment on the proposed plan. 



Base Condition 

Rationale . As discussed above, a base condition has been selected which is 
defined as the without-project condition In this report. This base condition 
acknowledges the Federal Government's commitment to protect the communities 
along the Cowlitz River and reflects Interim actions under authority of PL 
98-63. The base condition, rather than the no-action condition, serves as the 
probable future against which all alternatives will be measured. 

M^t^odj5lo££. The Cowlitz River's dynamic nature pointed out the danger of 
selecting a condition which might prove unachievable on a long-term basis. 
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Therefore, the Corps chose a condition existing at a given point In time. 
Since levels of protection on the Cowlitz vary from a high In summer (Just 
after dredging) to a low at the end of winter, the selected base condition was 
that level of protection documented In the Cowlitz River Survey conducted dur- 
ing November and December 1983. This level of protection was measured against 
the permanent levees rather than the temporary structures built as a flood- 
fight activity and considered Inadequate as a long-term solution, in sum, the 
level of protection chosen reflects these factors: 

o The Interim dredging represents one aspect of a long-term commitment by 
the Federal Government. 

o The November-December survey documented a realistic level of protec- 
tion. Concern existed that too high a level of protection establlahed 
against the permanent levees would be Impossible to achieve by 
dredging. 

o The November-December 1983 river geometry provides an accurate measure- 
ment of river conditions upon which to base damage and benefit calcula- 
tions. 

o The levels of protection existing In the November-December survey, 

based upon current estimates of sedimentation, vary from about 60-year 
protection at Longvlew to 10-year protection at Castle Rock and fall 
between the maximum and minimum levels achieved that year. 

Erosion and sediment transport within the Toutle River Basin will be the same 
for the base condition as for no action (appendix C). In the Cowlitz River, 
base condition deposition will be slightly higher than under no action and 
dredging will be performed at LT-1 and LT-3 to maintain Interim flood protec- 
tion. Dredging also will be conducted at the mouth of the Cowlitz River to 
maintain the Columbia River navigation channel. A summary of base condition 
sediment movement Is presented In table 11-1. As that table shows, 450 mcy of 
sediment will be transported through the Columbia River system. Over 60 
percent of that material will be silt and clay. 
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TABLE I I— I 
BASE CONDITION SEDIMENT MOVEMENT 
(»cy) 



5 0-year Project Life 
(1985-2035) 



Estimated Avalanche Erosion 



Toutle River 



Cowlitz River 



Columbia River 



750 
-99 



i 

651 
+23 
-89 

I 

585 
+10 
-74 

i 

521 
0 

-71 

I 

450 



Total Erosion by 2035 
Previously Eroded 



651 Total 50-Year Erosion 



Yield to 
Erosion 

Deposition (50 upstream gravel 
+39 dredging) 



Yield to 
Erosion 

Deposition (to be dredged) 



Yield to 
Erosion 

Deposition (to be dredged) 



To Move through Columbia River 



TOTAL DREDGING REQUIRED 
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The benefits of the base condition as well as the economic Justification used 
for economic evaluation of alternatives are described In the National Economic 
Development Plan, chapter IV. 



Evaluati on of Emergency Structures 

In late 1982, the Corps placed temporary structures on the tops of the levees 
along the Cowlitz River as an emergency measure to Improve the margin of safety 



against overtopping during the winter of 1982-83 to the leveed areas of 
Longvtew, Kelso, Lexington, and Castle Rock. The Corps added between I and 5 
feet (2.5 feet average) of various construction and structural materials to the 
top of approximately 10 miles of levees to help offset the uncertainty of 
winter sediment deposition, expected to exceed 3 feet In the Cowlitz River. 
None of these emergency measures met Corps design requirements for permanent 
structures, as this work was designed to provide only additional freeboard for 
a one-time event. The space available for construction and the safety factor 
of the existing levee sections determined final temporary levee configura- 
tions. Construction materials included quarry waste, sand, concrete stoplogs, 
highway median barriers, geotextlles, sandbags, and wood. This construction 
was Intended to prevent overtopping of the levees during short-duration events 
but not to withstand high or long-duration floods or sequent isl events. Should 
the levees experience such events, they would suffer damage and need rebuilding 
before again providing reliable freeboard. 

The 1982 emergency actions attempted to provide protecton to structures located 
in the flood plain behind the levees during the single occurrence of an extreme 
event. These measures should not be construed as providing the same protection 
for lives, since temporary evacuation is required as soon as levels reach the 
safe-water height of the permanent levees. Also, the temporary measures do not 
provide the same long-term property protection as the permanent structures, 
because sandbags or other temporary measures are removed once the flood event 
has passed. However, in the case of the lower Cowlitz River, the Corps left 
the temporary floodflght measures In place, recognizing that permanent flood 
control measures would not be implemented for several years and the extreme 
difficulty in mounting an effective floodflght during the interim period. 

As indicated in various Interim reports, these emergency measures have provided 
temporary 100-year emergency protection for the single occurrence of an extreme 
event. The emergency level of protection is provided by freeboard assumed at 3 
feet below the temporary levee crest. By comparison, the safe level of protec- 
tion for the permanent levee is based on a detailed analysis of the structures 
and varies from 3 to 6 feet below the crest of the permanent levee. Since the 
protection provided by the temporary measures and structures is very limited, 
the levels of protection used in the base condition analysis of this report do 
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not agree with those given In various Interim measures report. A discussion 
of these levels of protection can be found In appendix D, exhibit I. Enumer- 
ated below are additional reasons these temporary measures are not used as a 
basis for permanent protection (for explanation of temporary measures, see last 
paragraph, page 11-30). 

Since the eruption, an agresslve monitoring program on the Cowlitz River 
provides some preparedness for floodflght operations to protect leveed areas. 
Bssed on the existing conditions, it would be Impractical to mount successful 
floodflght operations for all the existing levees for the following reasons: 

Historically, the Cowlitz River has been difficult to successfully 
floodflght due to Its high velocity and rapid rate of rise. Changes In the 
Toutle basin watershed due to the eruption of Mount St. Helens have made the 
Cowlitz even more unpredictable. The National Weather Service feels it can 
give approximately 6 hours warning of an impending flood peak arrival. From 
the time the Corps receives a forecast of sn impending flood peak and declares 
a floodflght, It needs over 10 hours of lead time to mobilize contractors and 
their equipment to protect the threatened areas. Hence, effective floodflght 
operations could not be mounted in time. 

b. Some levees, such as the Castle Rock levees, have no physical room on 
top of the critical sections to perform floodfights. The space is filled by 
the temporary raises and no area exists for either equipment or additional 
protection materials such as sandbags. However, the temporary work Is the same 
as that which would take place in a normal floodflght. 

c. In addition to the lead-time requirement listed above, all of the levee 
systems requiring emergency floodflght operations are crossed by the major 
evacuation routes leading from low- lying areas or are immediately adjacent to 
densely inhabited areas. Therefore, it is anticipated that contractor access 
to many worksites will be seriously inhibited by evacuees attempting to move in 
the opposite direction away from the threatened areas. This worksite conges- 
tion would undoubtedly delay or otherwise interfere with floodflght operations 
and adversely influence their effectiveness. 
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A comparison of the base condition Levels used for analysis In this report end 
the level of protection which exlat reaultlng from temporary leveea and 
Interim dredging along Cowlitz River are shown below. 



Table 11-2 
COMPARISON OP LEVELS OP PROTECTION 



Levels of Protection* 



Existing Condition 
with Temporary 



Levees and 



Base Condition 



Interim 



Location 



Used for Analysis 
60 year 
20 year 
40 year 
10 year 



Dredging** 



Castle Rock 



Longvlew 



Kelso 



Lexington 



100+ year 
100 year 
100+ year 
100+ year 



♦December 1983 survey and August 1984 sediment adjustments. 
♦♦Conditions in 1984 approximate those shown in the tsble above. 
Based upon the most recent estimates of sediment made during 1984 , 
necessary dredging, and maintenance, rehabilitation, and 
reconstruction of the temporary emergency protection levees will be 
accomplished as required by PL 98-63. Levels of protection are 
subject to variation over the calendar years. See Appendix D, 
exhibit 1. 



e. The Supplemental Appropriations Act of 1983 (PL 98-63) authorized the 
Corps of Engineers to Implement and maintain flood control measures on the 
Cowlitz and Toutle Rivers. This legislation was enacted to assure flood 
protection for developed areas in the vicinity of each river against a 100-year 
flood and to reduce sediment flow into, and the potential blockage of the 
Columbia River navigation channel. 
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The emergency levee raises were constructed without benefit of a complete 
design process. As a result, the emergency structure cross sections are, In 
many cases, substandard according to current design criteria and do not provide 
an adequate factor of safety. If the river encroached on these temporary 
levees, the levees could fall or at least pass so much water as to render them 
unsafe. Therefore, evacuation of residents has been a requirement as soon as 
water levels reach the safe water height of the permanent levees. 

Use of the emergency structures could result In damages, If Implemented as a 
long-term solution. Moreover, even If the leakage through the structure were 
solved and the river bed allowed to raise, the old levees undernesth the raised 
sections could become saturated. Since the Corps did not design these struc- 
tures for continuous saturation, serious Interior drainage problems would 
ensue. At best, this situation would be remedied by costly pumping plsnts; at 
the very worst, failure of a section of the permanent levee could occur. 

The freeboard provided by the emergency structures was not Intended to undergo 
prolonged inundation. These raised portions sre, therefore, not considered a 
part of the permanent levee except as they provide some tolersnce for Inaccura- 
cies In predicting water surface elevstlons during a single storm event. Some 
benefits are attributable to the freeboard provided by the emergency struc- 
tures. The Corps evaluation process allows benefits for half the freeboard. A 
sensitivity analysis presented In appendix B studied whether that additional 
value would significantly enhance the base condition. The results Indicated 
that It reduced the base condition's residual average annual damages by less 
than 10 percent. Hence, the Impact on plan evaluation of giving the temporary 
levees benefits as freeboard Is considered Insignificant. 

C osts for Maintaining the Base Condition . The costs shown below reflect the 
50-year total and average annual cost required to provide the base condition at 
1984 prices using an 8-1/8 percent Interest rste. The detailed costs by year 
«re shown in exhibit 1 of appendix D. By comparison, 1983-84 dredging costs to 
remove 12.4 mcy came to $22.5 million. 
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Monitoring Cost 
Tout lr River Dredging (37 mcy) 
Cowlitz River Dredging (76 mcy) 
Columbia River Dredging (71 mcy) 
Contingency (20X) 



$ 32,500,000 
68,200,000 
219,700,000 
170,700,000 



98,100.000 



TOTAL COST 



AVERAGE ANNUAL COST 



$589,200,000 
$ 23,300,000 



Risks Associated with Base Condition . Certain rlaka are Inherent with any 
dredging solution. Dredging Is primarily a reactive measure. Monitoring 
Indicates when the protection to s community would warrant dredging. If the 
level of protection Is measured during the summer, there Is little problem; but 
If It decreases during the storm season, there Is little chance of restoring 
full protection before the end of the winter. 

If all the dredging were done continuously at LT-l and LT-3 sites, there would 
be a limitation to site efficiency and not all the sediment moving through the 
river could be removed. This Is due to physical limits on how much material 
can be handled by dredging equipment In a given period of time; moreover, the 
sediment delivered by one storm could fill or exceed the capacity of a basin. 
Since storms In this region can occur In series, a second storm could bring 
another wave of sediment before the basin could be dredged of the earlier 
deposit. As a result, only part of the sediment being transported could be 
trapped and removed under these conditions. A large volume of sediment could 
pass Into the lower Cowlitz and Columbia Rivers, creating a potential for 
flooding on the Cowlitz and blockage of navigation on the Columbia. 

Conclusions 

As described, the problem statement for the fesslblllty study reflects recent 
changes to the sediment budget. The problem statement fully acknowledges the 
serious continuing threat to communities on the Cowlitz River, to the transpor- 
tation corridor crossing the Toutle River, and to navigation on the Columbia 
River. Originally, the problem statement assumed a no-actlon condition. This 
did not reflect the Federal commitment to protect threatened communities, as 
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indicated by the Interim dredging Authorized under PL 98-63. The revised prob- 
lem statement uses as the base condition a without-pro ject status but presumes 
continued dredging. 

The without -pro Ject base condition is now the point of comparison for all 
future alternatives In this report. The damages claimed for those alternatives 
will reflect only those damages which exceed the base condition, since the 
benefit of each alternative Is based on the net difference from the base condi- 
tion (see chapter IV). All future discussions of alternatives and their costs 
must reflect the protection provided by the base condition. 

investigations performed on the sensitivity analysis conducted in the 
Comprehensive Plan showed no change In rankings. Further sensitivities have 
been conducted on the retention structure alternatives and the dredging 
required to maintain the base condition. These identified the ranges In cost, 
should sediment delivery vary significantly from the revised estimate. 

A developed area will be deemed as having 100-year flood protection when the 
predicted 100-year flood elevation Is 3 feet or more below the top of the 
levee. The top of the levee is considered to be the higher of either the top 
of the permanent levee or the top of the temporary levees that were constructed 
on the permanent levees during the winter of 1982-83, depending on location. 
This 100-year protection is considered adequate for protection of property 
only. Since these temporary levee raises could not be constructed to Corps 
standards because of time limits and rights-of-way constraints, they do not 
offer the same degree of proteclton of life as standard Corps levees. This Is 
particularly true in the Castle Rock area where evacuation will be necessary 
prior to reaching the 100-year flood elevation to insure adequate protection of 
lives . 



343 



CHAPTER III - FURTHER INVESTIGATIONS 



INTRODUCTION 

Following the development of the revised sediment budget, new cost estimates 
were formulated to recheck the relative ranking between the MRS and SRS alter- 
natives. These new estimates not only considered the revised sediment projec- 
tions, but also looked at new site information developed since completion of 
the Comprehensive Plsn. Specifically, the new estimates Incorporated Informa- 
tion from foundation studies and topographic surveys conducted at LT-3 and Kid 
Valley sites, similar to ones already completed at the Green River site. 

This chapter presents new costs for all the MRS combinations and compares the 
structures and associated costs with the SRS alternative. It also carries out 
a cost comparison between different sized structures at all SRS sites. 



MULTIPLE RETENTION STRUCTURES (MRS) COST REVISIONS 
Description 

This study examined the proposal for two or three structures placed along the 
North Fork and main stem Tout le Rivers, sized to store the materials eroding 
from the debris avalanche. The structures would be constructed in sequence 
and would not require dredging of the material trapped by the structures. 

Sites available for constructing debris retention structures exist at LT-3, 
Kid Valley, and Green River. Initial construction would begin at the lower 
site on the river, LT-3; and structures would be added upstream until suffi- 
cient storage existed to handle the eroded material. 

The heights of the structures would vary, depending on the amount of material 
retained at a given location. All structures would be built in a single stage 
although the larger structures at Kid Valley and Green River could be built in 
stages. These retention structures would be gravity dams constructed using 
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roller-compacted concrete techniques. The spillway, also roller-compacted 
concrete, would have gravity sldewalls with a raised concrete overflow section 
to control the level of sediment deposition behind the structure. The phasing 
of subsequent dams would depend upon the full utilization of the preceding 
structure's storage space. 

This strategy would limit the operations and costs required to remove mate- 
rial, as long as the structures have sufficient storage capacity to capture 
all the sands eroding from the debris avalanche. Construction in sequence 
allows flexibility in dealing with sediment movement. Downstream dredging 
would be required to handle sediment transport during construction of the 
first retention structure, and for several years thereafter, until the river 
system downstream of the structures stabilizes. 

Results 

Foundation explorations revealed that LT-3 required considerably more excava- 
tion than preliminary estimates. Moreover, new studies showed the need for 
additional foundation work for the left abutment at the Green River site. New 
topographic Information at LT-3 called for saddle dams along the rldgellne of 
the has tu to take full advantage of the capacities estimated for that site. 
These structures are necessary to prevent flows from diverting to other adja- 
cent basins as they overtop the low spots of the Toutle Basin around LT-3. 
Detailed topography studies also Improved storage estimates for the Kid Valley 
site. 

The estimates In table III-l are based on the revised sediment budget. They 
provide at least the same protection given by the base condition assumed for 
this report. The MRS estimates yield benefits equal to the lowest cost SRS, 
the 177-f oot-high Green River structure, based on average annual sediment 
deliveries. 
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otlwr Considerations 



Relocations . Real estate coats and land requirements are greater for multiple 
sites than for single sites. Impacts associated with acquisition are also 
multiplied because of the Increased number of land owners Involved. 

Fisheries . Under the MRS plan, the first structure built is LT-3. This 
effectively cuts off upstream fish migration. With each additional structure, 
chances of successful upstream movement for fish becomes more remote* Down- 
stream migrants also suffer higher mortalities under the MRS option. 
Greater Impacts occur to wildlife habitat for multiple structures than for 
single structures. State and Federal wildlife agencies oppose multiple 
structures . 

Summary 

All combinations of the MRS shown are based on the most recent sediment, 
foundation and topographic Information. These combinations provide at least 
the base condition level of protection and have outputs or benefits equal to 
the SRS shown. Both In total and average annual costs, the SRS clearly 
represents the more cost-efficient solution. Therefore, the MRS alternative 
Is dropped from the formulation process and all further comparisons will 
consider only the SRS and dredging for the base condition. 

Clearly, the total costs associated with MRS structures are high. In order to 
compare the MRS combinations with the SRS, the study sized the SRS so that Its 
downstream actions equaled those of the MRS. This resulted In equal benefits 
of flood damage reductions and equal reductions to dredging on the Columbia 
River. Table III-l shows that comparison. 
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Table III-l 
MRS-SRS Cost Comparison 1 

Downstream Action 
Costa 



Structure Structure Cowlitz Average 
Combination Coat 3 Storage Tout la * Columbia 2 Total Annual 
(Dam height) ($ M) {mcy) ($ M) ($ M) T$m5 ($ M) 



MRS 

LT-3 (132 ft) 134. 2 3 34 

Kid Val. (268 ft) 236.0 248 
0«4/Monltorlng 42.0 

64.1 33.1 509.4 30 



LT-3 (132 ft) 134.2^ 34 

Kid Val. (118 ft) 79.0 19 

Green R. (153 ft) 137.9 184 

0«4/Monltorlng 39.0 



64.1 33.1 487.3 28 



LT-3 (132 ft) 134. 2* 34 

Green R. (163 ft) 143.7 259 
0M4/Monltorlng 42.0 



64.1 33.1 417.1 25 



Kid Val. (118 ft) 79.0 19 
Green R. (168 ft) 148.0 279 
OWt/Monltorlng 42.0 



64.1 33.1 366.2 22 



SRS 

SRS at Green R. 

Green R. (177 ft) 150.0 299 
O&M/Monltorlng 45.0 

64.1 33.1 292.2 18 



1 Exact comparison between MRS and SRS costs at each site cannot be made as 
differences In O&M and monitoring costs exist under the two schemes. 

2 

All projects have equal downstream action requirements and costs. 

3 Does not Include $60 million for saddle dam at LT-3, since constructing a 
dam upstream limits the amount of additional aggregation behind the structure 
and negates the need for such a dam. The SRS does Include a saddle dam In Its 
costs. 
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SINCU- RETENTION STRUCTURE SITE DEVELOPMENT 



General 

Following the development of the revised sediment budget and the decision to 
concentrate on the SRS, a refined methodology identified a general area of 
optimization between downstream actions and structure size. The analysis 
considered a wide range of structure sizes for each SRS site. The study then 
compared total project costs. Including dredging on the Cowlitz and Columbia 
Rivers for each size of structure at each site. An optimized structure would 
be one having a total project cost less than either the next smaller or next 
larger structure. 

Description 

Structure . Structures developed for the following cost estimates would be 
built of roller compacted concrete with a concrete spillway. The size of the 
structures vary depending on the sites. Spillways are 600 feet wide at all 
sites except LT-3, where site limitations permit a width of only 500 feet. 

Spillways would empty into stilling basins constructed of concrete. Some form 
of regulating outlet has been assumed for all but the smallest structures with 
the cost for an intake tower included in the estimates. Structure design 
includes fish by-pass facilities for anadroraous fish as discussed in 
Section V. 

The trap efficiencies of the structure vary In relation to their size and 
sediment capacities and retention times. These varying efficiencies are 
reflected In the costs of downstream actions and are included in the total 
project costs. All structure costs shown below assume one-stage 
construction. Analysis will be performed on the preferred plan for staging 
feasibility. 
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Downstream Actions . Most downstream dredging would occur on the Toutle River 
«t LT-1 and possibly LT-3. Once the disposal areas for those sites are full 
or because of some threat to a community, dredging would take place on the 
Cowlitz. Cost of a monitoring program for the sediment movement is included 
In the project costs. This monitoring program is critical for identifying 
dredging locations on the Cowlitz River during the first few years of the 
project's life. Costs for dredging Include resl estate for disposal areas and 
necesssry hauling of material. 

Engineering considerations Include dredging in the Columbia at the mouth of 
the Cowlitz River. Costs reflect disposal in areas close-by until those areas 
become full and additional expenses are Incurred for transporting material to 
more distant locations. It is anticipated that material not deposited at the 
mouth of the Cowlitz will have little Impact downstream In the Columbia. 

Cost s. Costs for all alternatives Include real estate, contingency, engineer- 
ing and design, and supervision and administration. Detailed costs are found 
in appendix D. 



LT-3 



General . As previously discussed, foundation explorations discovered greatly 
Increased construction costs for all sizes of structures at this site. Ques- 
tionable foundation conditions exist along the rldgellne between the Toutle 
River and Salmon Creek basins, requiring the use of saddle dams. This site 
has very limited capacity. Costs for an SRS at the LT-3 site are shown in 
table III-2. 
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Table I I 1-2 
LT-3 Site 

50-Year^ Downstream Actions 



Dam Height 

(Ft)" 


Maximum 1 


Trapping 
Capability 
(mcy) 


Structure 
Coats 


Covins/ 

Toutle 
$ («cy) 


Columbia 

$ («cy) 


Total 

Costs 3 

($M) 


107 


21 


21 


119.1 


326.2 (98) 


193.5 (68) 


638.7 


132 


73 


73 


225.7 


255.1 (80) 


185.0 (65) 


665.8 


162 


169 


147 


398.0 


172.1 (59) 


158.0 (57) 


728.0 


BASE CONDITION 










589.2 



1. Capacity based on a pool with an S/2 upstream material slope. 

2. Trapping capability based on 50-year project life and average annual 
sediment delivery. 

3. Price level 1984. 



Real Est ate Requirements . The range of real estate requirements are shown In 
table III-3. 



Table UI-3 

LT-3 Real Estate Requirements 1 

Number of Total 

Dam Number of Occupied Real Estate 

Height Acre age Owner ah lps impro v ements Costs 

(ft) 

107 1,410 73 13 6,350,000 

162 2,870 92 13 13,900,000 



1. Real estate costs Included In Table 111-2. 



Other Considerations. 



a. Saddle Dams . These structures are costly to build and would require 
further foundation Investigation at this site. 

b. Fishery Impacts . Fishery Impacts would occur because fish migration 
to both Green River and the South Fork Toutle, which have Important fisheries, 
would be blocked. Environmental Interests have concerns about any structure 
below the confluence of the Green River. State and Federal agencies opposed 
this site for a structure. 
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Kid Valley Site 



General . A high dan la required In this area because of the narrow shape of 
the valley; however, adequate capacity exists at this site. A structurally 
competent foundation exists. 



Table 111-4 
Kid Valley Site 





M.j x 1 mum 1 

Capacity 


50-Year 2 




DownHtream Act Ions 




Daa Height 


Trapping 
Capability 


Structure 
Costs 


Cowlltx/ 
Toutle 


Columbia 


Total 
Costs 3 


(ft) 


(■cy) 


(mcy) 


<$M) 


$ («cy) 


$ (»cy) 


($M) 


118 


35 


35 


112.0 


267.7 (97) 


187.2 (66) 


575.9 


163 


87 


87 


149.0 


203.7 (78) 


170.5 (61) 


523.2 


208 


174 


174 


187.7 


114.9 (52) 


154.8 (55) 


457.4 


243 


281 


270 


238.1 


64.1 (29) 


126.4 (47) 


428.6 


318 


726 


463 


306.0 


59.7 (27) 


33.1 (15) 


398.8 


BASE CONDITION 










589.2 



If Capacity based on a deposltlonal area with an S/2 upstream material slope. 

2. Trapping capability based on 50-year project life and average annual 
sediment delivery. 

3. Price level 1984. 



fceal Estate Requ irements . The range of real estste requirements for Kid 
Valley site are shown on table III-5. 



Table I1I-5 

Kid Valley Real Estate Requirements 1 

Number of Total 

D «n Number of Occupied Real Estate 

Height Acreage Ownerships Improvement s Costs 
(ft) 

U8 1,700 46 10 $ 5,800,000 

318 7,000 94 34 20,850,000 



1. Real estate costs Included in table II 1-4. 
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Other Con s 1 deft lont . 

a. Fishery Impacts. Significant Impact to upstream fisheries would occur 
with a structure at this site. Fisheries agencies oppose any structures below 
confluence of Creen River. Sediment backup would affect fisheries on both the 
Green River and the North Fork Toutle River. 

b. Relocations * No utilities relocations are proposed for alternatives 
with dam heights greater than 208 feet, since real estate acquisitions 
preclude the need for such actions. However, relocation of State highway 504 , 
which runs parallel to the North Fork Toutle at the Kid Valley and Green River 
sites, may be necessary. See chapter X for further discussion. 

Green River Site 

General » A structurally competent foundation also exists here, as well as 
adequate capacity. 



Table 111-6 
Green River Site 



Dam Height 
(ft) 


Max I mum I 

Capacity 
(mcy) 


50-Year 2 
Trapping 
Capability 
(mcy) 


Structure 
Costs 

($*) 


Downstream Actions 
Cowlltt/ 

Toutle Columbia 
$ (mcy) $ (mcy) 


Total 
Costs 

($M~) 


77 


40 


40 


107.8 


290.6(100) 


187.2 (66) 


585.6 


112 


113 


112 


147.5 


184.0 (73) 


170.5 (61) 


502.0 


142 


234 


184 


171.4 


92.8 (42) 


145.3 (50) 


409.5 


177 


411 


299 


195.0 


64.1 (29) 


33.1 (15) 


292.2 


202 


581 


395 


226.3 


59.7 (27) 


33.1 (15) 


319.1 


272 


1162 


463 


310.9 


59.7 (27) 


33.1 (15) 


403.7 


BASE CONDITION 










589.2 



1. Capacity based on a deposltlonai area with an S/2 upstream material slope. 

2. Trapping capability based on 50-year project life and average annual 
sediment delivery. 

3. Price level 1984. 
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Re al Elf te Rcqulreme nts - The range of real estate requirements for Green 
River site are shown on table 111-7. 



Dam 

Height 



Tabla III-7 
Green River Real Eatate Requirements 
Number of 
Number of Occupied 
Acreage Ownerships improvements 



Total 
Real Estate 
Costs 



(ft) 
77 



1,500 
8,700 



LI 



7 



$ 4 ,000,000 
17,300,000 



272 



I 



1. Real estate costs Included In table 111-6. 



Other Considerations. 



a. Fishery Impacts * This structure would have no negative Impact on fish 



movement or habitat of the Green and South Fork Toutle Rivers. Fish migration 
upstream of the SRS Is affected. Agencies favor this site with some form of 
fish passage provided. 

b. Relocations. No utilities relocations are proposed for alternatives 
with dam heights greater than 142 feet, since real estate acquisitions 
preclude the need for such actions. However, relocstlons of State highway 
504, which runs parallel to the North Fork Toutle at the Kid Valley and Green 
River sites, may be necessary. See chapter X for further discussion. 
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Table 111-8 
Summary of Costs 



50-Year 2 Downstream Actions 



Site and 


u j I 
Maximum 1 


Trapping 


Structure 


Cowlitz/ 




Total 


M » -n H*» i ohf 
L/cfiu nciKiiL 


v. . i ji.h i i y 


CadaM 1 1 1 v 


Costs 


Tout le 


Columbia 


Cos t s 


(ft) 


(mcy ) 


(mcy ) 


($M) 


$ («cy) 


$ <«cy) 


($m!~ 


LT-3 














107 


21 


21 


119 . 1 


326.2 (98) 


193.5 (68) 


638 . 7 


132 


73 


73 


225 .7 


ICC 1 / QAN 

255.1 (80) 


1 O C f\ i £. c \ 

185.0 (65) 


665 .8 


162 


169 


147 


398.0 


172.1 (59) 


ICO f\ / CI \ 

158.0 (57) 


728 .0 


Kid Valley 














118 


35 


35 


112.0 


267.7 (97) 


187.2 (66) 


575 .9 


163 


87 


87 


149.0 


203.7 (78) 


170.5 (61) 


523.2 


208 


174 


174 


187.7 


114.9 (52) 


154.8 (55) 


457 .4 


243 


281 


270 


238.1 


64.1 (29) 


126.4 (47) 


428.6 


318 


726 


463 


306.0 


59.7 (27) 


33.1 (15) 


398.8 


Green River 














77 


40 


40 


107.8 


290.6(100) 


187.2 (66) 


585.6 


112 


113 


112 


147.5 


184.0 (73) 


170.5 (61) 


502.0 


142 


234 


184 


171.4 


92.8 (42) 


145.3 (50) 


409.5 


177 


411 


299 


195.0 


64.1 (29) 


33.1 (15) 


292.2 


202 


581 


395 


226.3 


59.7 (27) 


33.1 (15) 


319.1 


272 


1162 


463 


310.9 


59.7 (27) 


33.1 (15) 


403.7 


1. Capacity 


based on 


a deposit lonal area with 


an S/2 upstrej 


im material 


slope . 



2. Trapping capability based on 50-year project life and average annual 
sediment delivery. 



S ummary 

Of the 14 various sized structures considered, the 177-foot -high SRS at Green 
River Is the least costly. The following chapter will examine the benefits of 
each of these structures and Identify the one which provides the maximum net 
benefits. By definition, It will become the NED plan. 
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CHAPTER IV - NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN 



GENERAL 

The Comprehensive Plan screened thirteen alternative measures and eliminated 
all but five. The five management strategies Identified during plan 
formulation constituted the most feasible alternatives for meeting the study 
objectives and providing a long-term solution to the potential threat of 
flooding and navigation channel blockage. 

The formulation process assumed that the existing Columbia River navigation 
channel would continue to be maintained to Its AO-foot authorized depth, with 
any flood protection alternative evaluated. This navigation channel Is a sig- 
nificant regional transportation resource which carries some 30 million tons 
of commerce annually. Political, social, and economic considerations warrant 
the maintenance of this navigation channel under all project conditions. 

In the Comprehensive Plan, each management strategy was designed to yield the 
same benefits, or level of protection, measured against a no-action condition. 
Comparison was made of the various measures based upon cost of Implementation 
to determine which of them yielded the greatest net benefit. Based upon this 
analysis, single retention structures (SRS) cost substantially less than any 
of the alternative measures considered while providing the same level of 
benefits. 

Subsequent analyses tested the sensitivity of single retention structures to 
changes in the anticipated rate of sediment erosion and to greater and lesser 
total volumes delivered over the study period. This sensitivity analysis 
showed that single retention structures, by virtue of their storage capacity, 
provided the greatest allowance for variation in total volume and for changes 
in the rate of sediment erosion and transport to the downstream channel. It 
also confirmed that SRS's were relatively insensitive to shifts in total 
volume and rate of delivery. 

Following the above analysis, the Feasibility Report focused on single 
retention structures for further evaluation and refinement. 
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BASK CONDITION 



The base condition defined for this Feasibility Report Is the channel capacity 
existing In the Cowlitz River as established by an onslte survey performed In 
November-December 1983. This capacity represents a constant level of protec- 
tion which Is sustainable over the long run through ongoing dredging activi- 
ties. This Interim dredging was authorized by PL 98-63 and Is consistent with 
the recent levels ot funding for Cowlitz River dredging. Therefore, the base 
condition fully represents the without project condition described In the 
Water Resource Council's Principles and Guidelines. It Is the condition 
against which all alternatives are compared. Figures IV-l and IV-2 show the 
water surface elevations for Castle Rock (RM 17.6) and Longvlew-Kelso (RM 
5.5), respectively, under base condition measures. 

The water surface elevations for the base condition are to remain constant, 
not only during ongoing dredging activities, but also in the future when the 
Cowlitz River stabilizes. The amount of interim dredging Is determined by 
actual deposition. Therefore, sediment removal can be annually adjusted to 
maintain a constant level of protection or water surface elevation. This 
level, resulting from PL 98-63 sediment removal will be maintained by the 
natural stabilization of the river In the future when channel deposition is 
offset by erosion. 

The evaluation process contained In this study examines the impact of each 
alternative SRS upon the base condition, both in terms of reducing flood dam- 
ages and in preventing blockage of the navigation channel. This is a reason- 
able approach because any action which reduces sediment movement Into the 
Cowlitz and Columbia Rivers addresses both flood control and navigation prob- 
lems. The final screening of alternatives to Identify the NED plan Includes 
the Impact each alternative will have on the costs of maintaining the Columbia 
River navigation channel and the degree of flood protection afforded along the 
Cowlitz River. 
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Figure IV-i. Water surface elevation for base condition at 
Cattle Rock (RM 17.6) 

500 YEAR 
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Figure IV-2. Water surface elevation for base condition at 
Longvlew-Kelso (RM 5.5). 
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Justification for Base Condition 



Adoption of the previously defined base condition required economically Justi- 
fying the Interim dredging costs Incurred for maintaining this condition. 
Dredging quantities and costs for the project life are given In exhibit 5 of 
appendix D. The analysis developed a no-action scenario which assumed no 
additional flood reduction measures would be undertaken subsequent to December 
1983. A comparison over time between the no-actlon status and the base condi- 
tion estsbllshed the level of expenditures necessary to maintain a constant 
(base) level of protection. The resulting difference In flood damages between 
the no-actlon and base condition represents damage reductions attributable to 
Interim measures maintaining the base condition at a constant level. 

Under a no-actlon scenario, annual flood damages would rise steadily over the 
next 4 to 5 years. Damage estimates were computed for each successive year 
until a .95 probability of reoccurrence was reached. At this point, annual 
Inundation would dictate abandonment of existing Improvements as damages 
Incurred each year would be equal to or greater than their annualized value. 

Average annual net benefits of $105 million result from maintaining the base 
condition instead of the no-actlon status. These benefits consist of flood 
damage reduction amounting to $120. A million averaged annually as shown In 
table 1V-1. The base condition also reduces Columbia River dredging costs of 
$13.5 million In the no-actlon condition to $5.6 million, for a $7.9 million 
average annual savings. The benefits are compared with average annual costs 
of $23.3 million to maintain the base condition. Costs associated with 
dredging are shown In appendix E , table E-4. Residual average annual damages, 
which remain under the base condition, amount to $7.1 million annually as 
shown In table IV-l. 
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Table IV-1 
Residual Damages 



Reach 

Long view 
Kelao 
Un leveed 

Lexington 
Unleveed 

Castle Rock 
Unleveed 

Major Transportation Facilities 
Total 



Equivalent Average 
Annual Damages 

No-Action 

$102,109,400 
6.144.600 
69,400 

4,001,800 
523.400 

1,849,000 
573.800 

12,233,000 

$127,504,400 



Kquivalent Average 
Annual Damages 
Base Condition 

$ 181,200 
2.382,400 
68,000 

623,800 
778.500 

1.668,300 
1.325.000 

123,200 

$7,150,400 



Description of Flood Damages - Base Condition 

Although interim measures will be undertaken to maintain the base condition, 
the volatile and dynamic sediment movement into the Cowlitz River prevents 
eliminating all possible flooding and damages Residual damages will result 
from flood events which exceed base condition levels of protection for leveed 
and unleveed areas. The base condition levels of protection for leveed areas 
are shown below. A comparison between the base condition and Interim measures 
is contained in chapter II. 



Castle Rock 
Lexington 
Kelso 
Longview 



Base Condition 1983 
Level of Protection 

10-year 

40-year 

20 -year 

60 -year 
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WITH-PROJECT CONDITION 



The wlth-project condition consists of plsnB or measures which will Improve 
upon the base condition previously described and address the two major study 
objectives relating to transport and deposit of sediment Into the Cowlitz and 
Columbia Rivers. The benefit of each alternative Is based on the net differ- 
ence from the base condition. 

Benefits realised under a wlth-project condition tncludc reductions In the 
$7.1 million residual average annual flood damages, savings In costs required 
to maintain the Columbia River navigation channel, and savings In dredging 
costs currently required to maintain the base condition on the Cowlitz River. 
The costs no longer Incurred for dredging to maintain the base condition 
amount to a savings of $23.3 million annually. 

Single Retention Structure 

As described earlier, the formulation and evaluation process contained In the 
Comprehensive Plan Identified single retention structures as the most effi- 
cient and effective solutions. Sensitivity analyses likewise Indicated that 
these structures would yield the highest net return In terms of economic effi- 
ciency over a considerable range of sediment volumes. 

Subsequent to the Comprehensive Plan, additional design work refined the cost 
and structural criteria of SRS. These studies determined that single-staged, 
rather than Incremental ly-staged construction was still cost effective. A 
discussion of staging versus single-stage construction Is found in appendix D. 

This report utilizes the revised sediment projections and delivery rates to 
confirm that a single retention structure still represents the optimum 
solution. 

The analysis evaluates various sizes of single retention structures, each con- 
structed to a specific design elevation In a single construction phase. Three 
locations In the upper Toutle River watershed (LT-3, Kid Valley, and Green 




River) are studied. Each option and Ita cost a are shown below. Given the 
revised estimates of total delivery and changes In delivery rates, reanalysls 
of the original plana or management strategies affirm that single retention 
structures are the most cost efficient plan. 

Table 1V-2 
Summary of Costs 





50-Year 1 




Downstream 




Average 


Site and 


Trapping 


Structure 


Act loos 


Total 


Annual 


Dam Height 


Capnbi I tty 


Coats 


Costs 


Volume 


Costs 


Coats 


(ft) 


(mcy) 


($M) 


<$M) 


<«cy) 


<$M) 


($M) 


LT-3 














107 


21 


119.1 


519.6 


166 


638.7 


26.7 


132 


73 


225.7 


440.1 


145 


665.8 


27.8 


162 


147 


398.0 


330.0 


116 


728.0 


34.0 


Kid Valley 














118 


35 


112.0 


463.9 


163 


575.9 


23.5 


163 


87 


149.0 


374.2 


139 


523.2 


21.8 


208 


174 


187.7 


269.7 


108 


457 .4 


20.8 


243 


270 


238.1 


190.5 


76 


428.6 


22.2 


318 


463 


306.0 


92.8 


42 


398.8 


26.2 


Green River 














11 


40 


107.8 


477.8 


166 


585.6 


23.9 


112 


112 


147.5 


354.5 


134 


502.0 


20.3 


142 


184 


171.4 


238.1 


95 


409.5 


18.0 


177 


299 


195.0 


97.2 


44 


292.2 


17.9 


202 


395 


226.3 


92.8 


42 


319.1 


20.0 


272 


463 


310.9 


92.8 


42 


403.7 


25.8 


BASE CONDITIO^ 






589.2 


184 


589.2 


23.3 



I. 



2. 



Trapping capability based on 50-year project life and average annual 
sediment delivery. 

Level of protection varies with area. Under the base condition, compari- 
sons varied from 60-year level of protection at Longvlew to 10-year level 
protection at Castle Rock. 



identification of NED Plan 



The NED pl an Is the measure which provides the greatest net benefit to the 
n ation s economy. As with the preliminary screening process and subsequent 



^87 0 - 86 _ 
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ordering of alternatives, maximization of net benefits guides the process of 
siting and sizing the SRS and identification of the NED plan. 

The costs considered In the analysis consisted of all site preparation and 
construction expenditures expressed In terns of annual amounts over a 50-year 
period. The analysis also presents cost estimates for dredging and disposal 
of sediment accumulating In the Columbia River channel for each alternative 
under both the base and wlth-project conditions. These costs are likewise 
expressed In equal annual amounts. The difference In costs between the base 
condition and wlth-project condition for each alternative structure represents 
the benefit or dollar savings each year for each alternative. 

Average annual flood control benefits sre directly related to the volume of 
sediment removed and subsequent Impact on water surface elevations In the 
Cowlitz River. Based upon the total amount of sediment movement projected and 
the annual rate of delivery to Cowlitz River, beneflta for flood damage 
prevention are computed both for the base condition and for each alternative 
plan of the wlth-project condition. 

The analysis uses the following procedure In measuring flood control benefits. 
It applies stage-damage analysis to leveed end unleveed areas from the Cowlitz 
River mouth to the confluence of the Cowlitz and Toutle Rivers to measure 
potential damages for a range of flood events, it delineates by type, loca- 
tion, and ground floor elevation, all improvements In the flood plain. The 
value of structures and contents are determined from tax assessment records, 
valuation formulae applied to contents, or Individual appraisals. Depth- 
damage data from the Federal insurance Administration and depth-damage 
relationships developed for Portland District by an engineering consulting 
firm supply the base for computing damages at various flood levels. The 
hydrology component of the analysis assumed normal water year conditions. 

The next step of the analysis develops stage-damage curves for 8 subreaches 
along the lower 25 miles of the Cowlitz River, Including 1-5 and BNRR bridges, 
highway and rail lines. Data from the stage-damage curves are then integrated 
with stage frequency curves having a probability of occurrence ranging from 
annual (.95 probability) to 1 in 500 years (.002). Appendix E presents the 
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stage-damage methodology In detail. The analysis measures flood damages In 
constant dollars. In fact, all costs and benefits In this report reflect cur- 
rent 1984 dollars. For purposes of discounting costs and benefits Incurred in 
future years, the current Federal interest rate of 8-1/8 percent is applied. 



Flood control benefits developed for each SRS alternative using the above 
method are somewhat understated in that no credit is given for the capability 
of SRS to reduce flood peaks during the early life of the project. Some 
reduction in flood peaks would be accomplished by storing fioodwaters, allow- 
ing the settlement of material. The large SRS have greater storage capability 
and consequently would realize more of these incidental benefits. 
Furthermore, Implementation costs associated with temporary evacuation meas- 
ures are not included in residual damage estimates under the base condition. 
Moreover, the costs resulting from disruption of waterborne commerce on the 
Columbia River channel have not been included. 



Given the criteria outlined above and based upon evaluation of the data In 
this study, the NED solution is a single retention structure 177 feet high at 
the Green River site. This plan is selected for the following reasons: 
(a) it best meets the requirements of national economic development, yielding 
the greatest net benefits of all plans considered; and (b) it also has the 
physical capability to contain most of the material projected to be carried 
into the Cowlitz and Columbia Rivers over the 50-year project life. It also 
would cause the least disruption of the physical environment and related 
resources. 

Of the alternative sites and various spillway height elevations considered, 
the SRS at Green River provides the most effective and efficient solution, 
given the total volume of material and rate of infill anticipated over a 
50-year period. Chapter V describes the physical details of the structure. 
Until completed, interim annual dredging of sediment from the Cowlitz River 
would continue, maintaining existing channel capacity and level of flood pro- 
tection in conformance with PL 98-63 (base condition). 

The impact of the preferred plan on sediment movement is summarized in table 

Iv ~3 and described in detail in appendix D. By trapping 299 mcy of sediment 

lnd the SRS « the dredging requirements are reduced to 44 mcy from 184 mcy 

er the base condition. The reduction In sediment entering the Cowlitz 
Ri ve r w 1 1 1 

cause erosion of the existing sediments and result In lower water 

rfa ° e eleva tlons at Castle Rock and Longvlew-Kelso as shown on figures IV-3 
and iv-4. 
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TABLE IV-3 
PREFERRED ALTERNATIVE SEDIMENT MOVEMENT 
(MCY) 



50-Year Project Life 
1985 - 2035 



ESTIMATED AVALANCHE EROSION 



TOUTLE RIVER 



COWLITZ RIVER 



COLUMBIA RIVER 



750 
-99 

l 

651 

651 
-♦■23 
-328 

I 

346 
+10 
0 

i 

356 
0 
-15 

i 

341 



TOTAL EROSION BY 2035 
PREVIOUSLY ERODED 

TOTAL 50-Year EROSION 

YIELD TO 
EROSION 

DEPOSITION (299 SRS RETENTION* 
+ 29 DREDGING) 

Yield to 

Eroalon 

DEPOSITION 

YIELD TO 
EROSION 

DEPOSITION (TO BE DREDGED) 

TO MOVE THROUGH COLUMBIA RIVER 



TOTAL DREDGING REQUIRED 



44 



* - ASSUMES OPERATION EFFECTIVENESS 1987 
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Figure IV-3. Water surface elevation for NED plan at Castle Rock (RM 17.6). 
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Figure iv-4. Water surface elevation for NED plan at Longvlew-Kelso (RM 5.5). 
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Table IV-4 summer I res the beneflta and coata of all the alternatives evalu- 
ated. It dcmonal rates that the SRS at Green River sects the iMxltmin net 
beneflta criteria of the NF.l) plan. It exhibits the highest benef I t-to-coat 
ratio of all the solutions considered. 

Table IV-4 
Not Average Annual NED Beneflta 

($ 000,000) 



Baac Conditi o n Wlth-Project Co ndition 

Cowlitz/ Reduction In Total 



Site/Height 


Columbia 
Dredging 
Coata 1 


Tout In 
Dredging 
Coata 1 


Avg. Annual 
Residual 
Damage s^ 


Total 
Annual 
Benef lta 


Average 
Annual 
Cf ta\ 


Nat 
Benefit 


Benef 1 
to-Coa 
i Ratio 


LT-3 
















107 


$5.6 


$17.7 


$0.0 


$23.3 


$26.7 


$-3.4 


0.87 


132 


5.6 


17.7 


4.5 


27.8 


27.8 


0.0 


1 .00 


162 


5.6 


17.7 


4.5 


27.8 


34.0 


-6.2 


0.82 


KID VALLEY 








$23.3 






0.99 


118 


$5.6 


$17.7 


$0.0 


$23.5 


$-0.2 


163 


5.6 


17.7 


4.5 


27.8 


21.8 


6.0 


1.28 


208 


5.6 


17.7 


4.5 


27.3 


20.8 


7.0 


1.34 


243 


5.6 


17.7 


4.5 


27.8 


22.2 


5.6 


1.25 


318 


5.6 


17.7 


4.5 


27.8 


26.2 


1.6 


1.05 


GREEN RIVER 
















77 


$5.6 


$17.7 


$0.0 


$23.3 


$23.9 


$-0.6 


0.97 


112 


5.6 


17.7 


4.5 


27.8 


20.3 


7.5 


1.37 


142 


5.6 


17.7 


4.5 


27.8 


18.0 


9.8 


1.54 


177 


5.6 


17.7 


4.5 


27.8 


17.9 


9.9 


1.55 


202 


5.6 


17.7 


4.5 


27.8 


20.0 


7.8 


1.39 


272 


5.6 


17.7 


4.5 


27.8 


25.8 


2.0 


1.08 



1. Theae coata would be foregone with construction of a alngle retention atructure. 
Dredging costa which will be required In addition to a alngle retention atructure 
are Included in the total annual wlth-project coata. 

2. The average annual residual flood damages with the baae condition are $7.1 
million. With the larger SRS alternatives, the realdual average annual damagea 
are reduced to $2.6 million; the difference of $4.5 million representa flood 
control benefits attainable by the SRS. 
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SENSITIVITY OF NED PLAN TO VARIATIONS IN SEDIMENT BUDGETS 



Genera 1 

In this report, a level of uncertainty exists In projecting futur.* 
conditions. This section examines the most critical future projection In the 
Feasibility Report, the sediment budget, testing each alternative against 
variations in sediment projections. 

Met hndn 1 «>j.',y 

Appendixes C and I) present the details of the estimated sediment budget (here- 
after depicted as E) of 650 mcy for the next 10 years. For comparative pur- 
poses, this sensitivity analysis looks at two other sediment projections that 
represent one-half the sediment budget (1/2 E) and 1-1/2 the sediment budget 
(1-1/2 E). The Corps' current estimate of future sediment is the V. sediment 
budget, since it has the highest probability of occurring. The detailed 
backup for this sensitivity analysis is provided in appendix E. 

This section examines the consequences for a chosen alternative when assuming 
one budget and a different one actually occurs. The section describes the 
residual average annual flood damages and cost of conttnued dredging on the 
Toutle, Cowlitz, and Columbia Rivers t«> maintain the base condition; and the 
costs of the SRS at Creen River under the three different sediment estimates 
of 1/2 B, E, and 1-1/2 C. 

Flood Damage Description for Various Storm Events 

The following discussion describes the type and magnitude of flood damages for 
the three different sediment budgets, occurring during flood events of various 
frequencies. The varying levels of damage have been integrated with their 
respective frequency of occurrence to develop the average annual flood damage 
••ttaates. Total flood damages are Indicated for various storm events and 
sediment budgets in table TV-S. The scenarios described below represent the 
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single occurrence of a flood event and its Impact, given the base condition of 
the existing river channel. Damages result from the failure of levees when 
water surface elevations (river stages) exceed the safe height of each levee 
system. Although flood damages for three different sediment budgets are 
described below, the anticipated budget (E) Is the only budget supported by 
extensive modeling and research. 



Sediment Budge t 
1/2 E 
E 

1-1/2 E 



Table IV-5 
Total Flood Damages 
($000) 

Storm Event 



10 -Year 
$ 3,667 
4,121 
35,015 



20-Year 
$ 4,310 
35,580 
121,442 



50-Year 
$121,012 
154,649 
163,800 



100-Year 
$161,350 
177,700 
202,675 



One -ha If Budget . Damages for the following events would be Incurred given 
one-half the anticipated budget. 

a. Ten-Year Event . The ten-year event flood levels would not exceed safe 
height at any of the four leveed areas (Longvlew, Kelso, Lexington, and Castle 
Rock). Transportation facilities (major highways and bridges) would not suf- 
fer damages. Flood losses In the unleveed areas of the flood plain would 
arise mostly from farms, residential Improvements, and Castle Rock High 
School. Total estimated flood damages for a 10-year flood event are 
$3,667,000. 



b. Twenty-Year Event . The 20-year event flood levels do not exceed safe 
levee height at any of the four leveed areas and do not damage major transpor- 
tation facilities. Flood damages to the unleveed areas of the flood plain, 
mostly farms and residential Improvements, would amount to $4,310,000, includ- 
ing damages to Castle Rock High School. Total estimated flood damages for the 
20-year flood event are $4,310,000. 



•* FUty-Tmar Evtnt . With one-half the sediment delivery, the 50-year 
event flood levels exceed the safe heights of levees at Kelso and Castle Rock. 
Estimated flood damages at Kelso would be $85,000,000, including those to 
residential improvements, a major portion of the city's commercial district, 
snd the entire Industrial park. Castle Rock would Incur $31,000,000 In flood 
damages, and the unleveed areas of the flood plain would experience $5,010,000 
In damages. Major highway and railroad bridges near the Toutle River mouth 
would Incur flood damages of $2,000. Levee safe height at Longvlew and 
Lexington would not be exceeded. Total estimated flood damages for the 
50-year event with a one-half budget are $121,012,000. 

d. One Hundred-Year Event . The 100-year event would exceed the safe 
height of all existing levees except Longvlew. Kelso would experience 
$88,000,000 In damages. Lexington would Incur $35,000,000 In damages, and 
Castle Rock, $32,200,000. Unleveed flood plain lands would have damages of 
$5,980,000, and highways, railroads, and bridges comprising the transportation 
corridor would experience estimated flood damages of $170,000. Total esti- 
mated flood damages resulting from a 100-year event are $161,350,000. 

Estim ated Budget. Damages for the following events would be Incurred under 
the anticipated sediment volume. 

a. Ten-Year Event. The ten-year event flood levels do not exceed safe 
height at any of the four leveed areas (Longvlew, Kelso, Lexington, and Castle 
Rock). Flood damages In the unleveed areas of the flood plain would affect 
mostly farms, residential improvements, and Castle Rock High School. The 
transportation corridor is not affected by the 10-year event. Total estimated 
flood damages for a 10-year flood event are $4,121,000. 

D « Twenty-Year Ev ent. The 20-year event flood levels do not exceed safe 
levee height at Longvlew, Kelso, or Lexington, and do not damage major trans- 
portation facilities. The Castle Rock levee safe height is exceeded, and 
estimated damages of $30,800,000 would occur. The major portion of this city 
would be inundated, flooding residential and commercial properties. Castle 
Rock has no Industrial area. Flood damages to the unleveed areas in the flood 
Plain, mostly farms and residential Improvements, would amount to $4,780,000, 
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including damage to Castle Rock High School. Total estimated flood damages 
for the 20-year flood event are $35,580,000. 



c. Fifty-Year Event * The 50-year event flood levels exceed the safe 
heights of levees at Kelso, Lexington, and Castle Rock. Estimated flood dam- 
ages at Kelso would be $86,200,000, Including residential improvements, a 
major portion of the city's commercial district, and the entire Industrial 
park. Damages at Lexington, amounting to $30,800,000, mostly concern residen- 
tial properties but Include a large BPA electric substation. Castle Rock 
would experience $32,000,000 In damages, an Increase of less than 4 percent 
from the 20-year event. The unleveed area In the flood plain would experience 
$5,640,000 in damages, an increase of about 18 percent over those of the 
20-year event. Major highway and railroad bridges near the Toutle River mouth 
would Incur flood damages of $9,000. The levee safe height at Longview would 
not be exceeded. Total estimated flood damages for the 50-year event are 
$154,649,000. 

d. One Hundred-Year Event . The 100-year event would exceed the aafe 
height of all existing levees. Longview would experience an estimated 
$9,400,000 in flood damages. This amount la relatively small (less than 0.5 
percent) compared to the damage potential ($1.3 billion) of this city. The 
damages would occur mostly to residential and suburban-type commercial enter- 
prises located at low elevations within the Longview Diking District. Kelso 
would have $89,700,000 in damages, an increase of about 4 percent from the 
50-year event. Lexington would undergo $37,500,000 In damages, an Increase of 
about 22 percent beyond the 50-year event. Castle Rock would Incur about 
$33,000,000, an Increase of about 4 percent over the 50-year event. Unleveed 
flood plain lands would receive damages of $6,970,000, an increase of about 23 
percent; while highways, railroads, and bridges comprising the transportation 
corridor would experience estimated flood damages of $1,200,000, an Increase 
of 133 percent from 50-year flood levels. Total estimated flood damages 
resulting from a 100-year event are $177,700,000. 

One and One -ha If Budget . Damages for the following events would be incurred 
in the event that sediment volume delivered was 50 percent greater than the 
amount anticipated. 
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a. Ten-Yt-ar Event * The ten-year event flood levels do not exceed safe 
height at three leveed areas: Longview, Kelso, and Lexington. The levee safe 
height at Castle Rock is exceeded and estimated flood damages of $30,500,000 
would occur. Inundation of leveed areas of the flood plain will damage 
residential Improvements and farms In these areas, Including the high school 
at Castle Rock. The transportation corridor Is not affected by the 10-year 
event. Total estimated flood damages for a ten-year flood event are 
$35,015,000. 

b. Twenty-Year Event . The 20-year event flood levels do not exceed safe 
levee heights at Longvlew and Lexington and would cause only minor damage to 
transportation facilities. The safe heights of Kelso and Castle Rock levees 
are exceeded, resulting In $84,000,000 and $32,000,000 damages, respectively, 
to those communities. Major portions of these cities would be Inundated, 
causing damage to residential and commercial properties. Damages to unleveed 
areas would amount to $5,442,000. Total estimated flood damages for a 20-year 
flood event would be $121,442,000. 

c. Flfty-Year Event . The 50-year event flood levels exceed the safe 
heights of levees at Kelso, Lexington, and Castle Rock. Estimated flood dam- 
ages at Kelso would be $88,000,000, including residential improvements, a 
■•Jor portion of the city's commercial district, and the entire industrial 
park. Damages at Lexington, amounting to $33,000,000, mostly concern residen- 
tial properties but include a large BPA electric substation. Castle Rock 
would experience $33,000,000 in damages. The unleveed area of the flood plain 
would experience $9,740,000 in damages. Major highway and railroad bridges 
near the Toutle River mouth would incur flood damages of $60,000. Levee safe 
height at Longview would not be exceeded. Total estimated flood damages for 
the 50-year event are $163,800,000. 

d. One Hundred-Year Event . With a 50 percent greater sediment budget 
than planned, a 100-year event would exceed the safe height of all existing 
J-evees. Longview would experience an estimated $12,500,000 in flood damages. 
This amount is relatively small (less than 1 percent) compared to the damage 
potential ($1.3 billion) of this city. The damages would occur mostly to 
residential and suburban-type commercial enterprises located at low elevations 
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within the Longvlew Diking District. Kelso would have $91,000,000 In damages, 
Lexington would Incur $41,000,000 In damages, and Castle Rock would receive 
about $34 ,000,000. Unleveed flood plain lands would undergo damages of 
$10,175,000; and highways, railroads, and bridges comprising the transporta- 
tion corridor would experience estimated flood damages of $14,000,000. Total 
estimated flood damages resulting from a 100-year event are $202,675,000. 

Summary . While the flood damages from using the 1/2 E budget are lower than 
those from the E budget, significant damages still occur. The flood damages 
for 50- and 100-year events with the 1/2 E budget are close to those antici- 
pated for E. In addition, if temporary evacuation of residents in the Cowlitz 
River flood plain were required, the cost would be $26 million. 

Maintenance of the existing temporary structures will provide some benefits. 
Half of the freeboard can be used to reduce the base condition's residual 
average annual damages. However, this results In less than a 10 percent 
reduction. For the temporary structures to be rebuilt to their original 
condition, some of the existing temporary structures would need removal at a 
cost of $614,000 and complete replacement at a cost of $2.1 million. 

Costs and Residual Flood Damages of Continued Dredging 

Continued dredging to maintain the base condition represents a flexible method 
for dealing with different sediment levels as initial fixed costs are held to 
a minimum. As different levels of sediment migrate through the river system, 
they are dealt with to the extent practicable. The average annual cost (AAC) 
of the dredging alternative for 1/2 E are $8.0 million, for E the AAC are 
$23.3 million, and for 1-1/2 E the AAC are $46.9 million. 

The different levels of sediment deposition in the Cowlitz River associated 
with 1/2 E and 1-1/2 E will result in different residual average annual flood 
damages (AAD) than those shown In appendix E. The dredging alternative will 
maintain a greater level of flood protection when less sediment enters the 
Cowlitz. The AAD for the dredging alternative with 1/2 E are $3.6 million, 
with E the damages are $7.1 million, and with 1-1/2 E they are $9.8 million. 
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Costs and Residual Ploo d D amages for Green River SRS 

The costs for a Green River SRS and the associated downstream measures vary 
with projected sediment budgets. Assuming a budget of E, the SRS with the 
highest net benefits would be at Green River with a height of 177 feet. If 
the 177-foot SRS Is constructed, variation In downstream costs will occur with 
different sediment budgets. The average annual costs of the 177-foot SRS plan 
and downstream measures for 1/2 E arc $13.3 million, for E the AAC are $17.9 
million, and at 1-1/2 E, AAC are $27.8 million. 

If, however, a budget different from E Is projected to occur, then the best 
SRS plan would be at a different height than 177 feet. For example, If 1/2 E 
is expected, the plan with the highest net benefits would be an SRS at Green 
River of 112 feet, while an SRS at Green River of 202 feet would be the best 
plan with an expected budget of 1-1/2 E. Here again the total plan costs will 
vary with different actual budgets because of downstream action costs. The 
table below summarizes the different AAC of SRS alternative with the different 
sediment budgets. 

Table IV-6 
Average Annual Costs 
($ 000,000) 



Actual 
Budgets 


Green River SRS 
112 feet 


Green River SRS 
177 feet 


Green River SRS 
202 feet 


D/S 

Structure Actions 


D/S 

Structure Actions 


D/S 

Structure Actions 


With 1/2 E 
With E 

With 1-1/2 E 


8.0 3.3 
8.0 12.3 
8.0 31.0 


11.2 2.1 
11.2 6.7 
11.2 16.6 


13.4 2.0 

13.4 6.6 
13.4 11.0 



The residual average annual damages with the SRS are $2.4 million for 1/2 E, 
$2.6 million with E. With the 1-1/2 E budget, the AAD are $8.7, $7.0, and 

million for the three different sized SRS's. The variation in AAD stems 
from how fast the structure fills in with sediment. 
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Comparison of Dredging and 818 



Table IV-7 presents the results of the sensitivity analysis. This matrix 
shows the nine possible combinations of structure design for one of three 
sediment budgets (1/2 E, E, 1-1/2 E) and the resulting costs and damages of 
actually incurring one of the three budgets. As stated above, If different 
budgets are expected, a different height of the Green River SRS would be 
required. That la, If more sediment were expected, a higher dam would be 
built. Each block In table IV-7 comparea the total AAC and residual average 
annual flood damages (AAD) for the dredging and Green River SRS alternatives. 
The center block of this matrix represents the most likely future condition 
used for evaluation in this feasibility report. By compsrlng the sum of AAC 
and AAD in each block, one can identify the total cost to the economy and the 
least costly alternative under each scenario. 
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Table IV-7 
Sensitivity Matrix 



APT11A1 

BUDGET 


DESIGN FOR: 


SRS 0 112 ft 
1/2 E 


SRS 9 177 ft 
E 


SRS 9 202 ft 

1-1/2 B 


1/2 E 


SRS AAC 11.3 
AAD 2.4 

13 . 7 

D AAC 8.0 
AAD 3.6 
11.6 


SRS AAC 13.3 
AAD 2.4 

15.7" 

D AAC 8.0 
AAD 3.6 
11.6 


SRS AAC 15.4 
AAD 2.4 
17 .8 

D AAC 8.0 
AAD 3.6 
11.6 


E 


SRS AAC 20.3 
AAD 2.6 
22.9 

D AAC 23.3 
AAD 7.1 
30.4 


SRS AAC 17.9 
AAD 2.6 

20.5 

D AAC 23.3 
AAD 7.1 
30.4 


SRS AAC 20.0 
AAD 2.6 
22.6 

D AAC 23.3 
AAD 7.1 
30.4 










1-1/2 E 


SRS AAC 39.0 
AAD 8.7 
47.7 

D AAC 46.9 
AAD 9.8 

56.7 


SRS AAC 27.8 
AAD 7.0 
34.8 

D AAC 46.9 
AAD 9.8 

56.7 


SRS AAC 24.4 
AAD 4.7 
29.1 

D AAC 46.9 
AAD 9.8 

5677 



In all cases, if the 1/2 E budget actually occurs, then the dredging alterna- 
tive represents the least cost plan. Alternatively, If E or 1-1/2 E budgets 
actually occur, the Green River SRS alternative Is less costly than dredging 
for the three different sized SRS. 

Another approach to the sensitivity examines the consequences of committing to 
a " alternative based on an expected budget and then Incurring a different 
budget. Since the best estimate of sediment movement Is E , the following dis- 
cussion examines the consequences of designing for this budget. 
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If the SRS of 177 feet la constructed In anticipation of the E budget and the 
1/2 E budget occurs Instead, the aua of AAC and AAD for dredging would be 
$11.6 million or $4.1 million less than the SRS coats and damages of $15.7 
million. However, If the E budget actually occurs, then the 177-foot SRS plan 
would represent a cost and damage saving of $9.9 million ($30.4 - $20.5 
million) over dredging. Finally, If the 177-foot SRS la constructed and the 
1-1/2 E budget occurs, then the SRS would have a cost and damage advantage of 
$21.9 million ($56.7 million - $34.8 million) over the dredging alternative. 

The breakeven point for the percentage of the sediment budget that would have 
to occur to produce the same costs for dredging and SRS is shown on figures 
IV-5 through IV-7 for each dealgn scenario. Figure IV-6 shows that If the 
177-foot SRS were built. It would have leas costs and damages than dredging as 
long as 0.65 E, or volume In excess of 0.65 E occurs. 

Conclusion of the Sediment Budget Sensi t ivity Analysis 

If the NED plan discussed In this report were built In anticipation of the E 
budget, and 1/2 E actually occurs, then the leaat costly alternative was not 
chosen. However, if the NED plan were built and 0.65 E, or something greater 
actually occurs, then the NED plan represents a less costly alternative than 
long-term dredging. 

Risk Analysis - Extreme Events 

General . The first component of the sensitivity analysis demonstrated the 
relative advantages of the Green River SRS and continued dredging alternatives 
for different levels of sediment movement. The sensitivity analysis 
concentrated upon each plan's effectiveness in dealing with projected average 
annual movement of sediment. As explained in appendix C, movement of sediment 
over time is expected to vary widely from the average annual condition. The 
remainder of thi8 sensitivity section describes 
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Figure IV-5. Structures Designed for *jE 
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Figure IV-6. Structures Designed for E 
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SEDIMENT BUDGET 



Figure IV-7. Structures Designed for HjE 
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the risks associated with each alternative's ability to handle events generat- 
ing greater than average sediment movements. Since It la Impossible to pre- 
dict the exact timing of non-typical hydrologlc events and mud flows, they are 
not Included In the evaluation process. This section demonstrates that the 
selection of the NED plan Is sensitive to extreme sediment transport events 
and their associated risks of Increased flood damages and navigation Inter- 
ruptions. The selection of the best plan must consider the risks associated 
with large sediment movement events. 

Methodology . Two large sediment generating events are discussed below, mud- 
flows and Infrequent storm events. Mud flows are generated In two ways: 
(I) the failure of Impoundments holding large volumes of water, and (2) vol- 
canic eruption of hot gasses that result In rapid snowmelt. Since the 
Impoundments containing lakes on the debris avalanche are no longer in danger 
of falling, volcanic eruptions would be the primary cause of mudflows In the 
future. 

Rare frequency storms are typically caused In the Toutle Basin by large 
accumulations of snow, followed by rapid Increase In temperatures and heavy 
rainfall which results In large floodflows. See appendix D for descriptions 
of these events. 

Because of the large supply of material available In the debris avalanche, the 
magnitude of sediment movement for the mudflow and 100-year events remains 
constant over the 50-year period of analysis. Also, the sediment magnitude of 
each event Is the same under the 1/2 E, E, and 1-1/2 E budgets. As discussed 
In appendix D, the mudflow event evaluated here Is 75 mcy In the upper North 
Fork of the Toutle River. It Is estimated that this event would deposit 14 
mcy of sand In the Cowlitz River and 6 mcy In the Columbia navigation channel. 
Under the no-act Ion condition, the 100-year flood event will deposit 3.6 mcy 
In the Cowlitz River and 6.7 mcy In the Columbia navigation channel. The 
risks associated with these two extreme events are evaluated below for both 
the base condition (dredging) and SRS using different sediment budgets. 

Base Condition (Continued Dredging) . The dredging alternative constitutes a 
reactive plan, since It removes sediment that has settled In the Cowlitz, 
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Toutle, and Columbia Rivers. Consequently , this alternative Incurs the high- 
est risks associated with both the mudflow and the 100-year flood events. The 
sediment quantities discussed above would require removal to maintain the base 
condition levels of protection and navigation channel depths. 

The timing of mudflows and 100-year events Is critical to the assessment of 
risks. For example, If the mudflow event occurred In the late fell to spring, 
the Cowlitz River could not be dredged In time to restore channel conditions 
for the remaining flood season. The added deposition at this time would sub- 
stantially Increase the flood risk. For example, if 14 mcy from the mudflow 
could not be dredged before the flood season, flood elevations would Increase. 
Correspondingly, protection levels would drop drastically and average annual 
damages for that flood season would Increase from $7.1 million (base condi- 
tion) to In excess of $80 million. 

Similarly, In the Toutle basin it Is likely that under the base condition the 
100-year flood event would occur early In the winter and deposit 5.2 mcy in 
the Cowlitz River, increasing flood risks throughout the remainder of the 
flood season. This would Increase average annual flood damages from $7.1 
million to $13 million. If these large events happen at the end of the flood 
season or through the summer, then the Increase In flood risks are minimal, 
provided the material Is removed prior to the following winter. However, the 
risks associated with Interruptions to navigation In the Columbia River caused 
by the 5.1 mcy deposition remain essentially the same throughout the year. 

The costs of removing this material would Increase over time as the least 
expensive disposal sites are filled In. Using a weighted average of the 
per-unit dredging costs over the next 50 years, the expense of dredging 
materials from the mudflow and 100-year flood to restore the base condition 
•re shown below. 
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Table IV-8 

Dredging Costs with Mudflow and 100-Year Kvent 1 
Colunbla Cowlitz 

moy cost my cost Total Costs 

Mudflow 6 $18,600,000 14 $49,000,000 $67,000,000 

100-year Event 5.1 $15,800,000 5.2 $18,200,000 $34,000,000 



Computed as the weighted average of dredging costs In the base condition. 



The years In which the mud flows and 100-year event would occur are impossible 
to predict. Based on historic records, however, volcanic activity is more 
likely to occur early in the 50-year evaluation period than later. Also, a 40 
percent risk exists of a flood exceeding the 100-year flood within the next 50 
years. Similarly, the risk of a flood exceeding the 50-year frequency flood 
in the next 50 years is 64 percent. 

SRS Alternative . The effectiveness of the SRS alternative in storing sediment 
of mudflows and low frequency floods depends upon the size of the structure 
and the available reservoir storage. The higher the structure, the greater 
availability of storage over a longer time frame Table IV-9 shows how long 
each of the four different-sized SRS alternatives would have adequate storage 
capacity to accommodate the entire 75-mcy mudflow and/or the 100-year flood 
event. This table assumes average annual sediment movement up to the dates 
shown. 
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Table IV-9 

Years In Which SRS Alternatives Are No Longer Effective 
In Storing Mudflows and 100-Year Events 1 

77-foot 112-foot 177-foot 202-foot 



Mudflov 100-Yr Mudflov 100-Yr Mudf low 100-Yr Mud flo w 100-Yr 

1/2 E 1987 1987 19884- 1988+ 1993 2002 2004 2022 

| 1987 1987 1988+ 1988+ 1991 1995 1994 1999 

1-1/2 E 1987 1987 1988+ 1988+ 1989 1991 1991 1994 



1. Assumes that average annual Inflow of sediment occurs up to this date and 
the mudflows or 100-year events occur in the years shown. 



Figure IV-8 graphically presents the 100-year flood event. As the plot of the 
1/2 E budget shows, for every 10 feet of structure height beyond 177 feet, the 
capacity to handle the 100-year flood Is extended an additional 8 years. In 
contrast, for every 10 feet of dam height up to 112 feet, less than 1 year of 
effectiveness is added. The slope of the lines In figure IV-8 define the 
marginal reduction in risks associated with the rare events due to changes in 
structure heights. 

These curves demonstrate that with the 1/2 E budget, structures In excess of 
142 feet are the most efficient for dealing with rare events. Although rela- 
tive advantages are not as well defined for the E and 1-1/2 E budgets, It 
appears that structure heights in excess of 160 feet (for E) and 190 feet (for 
1-1/2 E) are more efficient for handling the 100-year flood event. These same 
general conclusions hold for the mudf low event. 

The risk of flooding and navigation interruption associated with the mudf low 
and 100-year event are nil up to the time described in table IV-9. After 
these effective dates, the SRS will lose its capacity to trap the entire sedi- 
ment movement; and flooding risks will eventually increase to the levels of 
the dredging alternative. Each structure will, however, be able to partially 
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reduce sediment movement r Rfter the dates shown In table IV-9. One other 
inherent advantage of the SRS alternative over the baee condition la that 
during the years In which the SRS la efficiently atorlng material, the Cowlitz 
River atreamflow will act to acour out sediments. Thla will lncreaae channel 
capacity and produce a higher level of protection In the Cowlitz. Therefore, 
when the SRS la no longer able to contain the mudflow or a large flood event, 
any eubscquent deposition In the Cowlltc River would reault In a amaller 
incrcaae in average annual damagea than provided by the dredging alternative. 
Furthermore, with the SRS, the amount of dredging In the Cowlltc, Toutle, and 
Columbia Rivers is much Hmaller than with the base condition; and the lees 
expenfllve dredge dlapoaal altea are not exhauated as rapidly. Aa auch, the 
per-unit coats for required dredging after a mudflow or 100-year flood would 
be less with the SRS alternative than under the base condition. 

Summar y of Dredging and SRS Comparlaon . The SRS alternatlvea au bat ant lally 
reduce risks of Increased flood damages and navigation Interrupt iona due to 
large mudflow events and rare frequency flooda. The site of the structure 
determines how many years the SRS will be able to atore theae large events. 
For example, with the eatimated budget (E) the 77-foot-hlgh SRS will be able 
to completely accommodate the 100-year event only until 1987, while the 
202-foot -high SRS will be effective until 1999. If the large events occur 
within the SRS effective time frames, downstream impacta are significantly 
reduced by the structure and a substantial reduction In risks Is realized, 
compared to the dredging alternative. 

With the dredging alternative, a design mudflow event would cause substantial 
flood damage and also clog the Cowlitz River channel. If this sediment 
deposition In the Cowlitz could not be removed before the flood season, the 
potential average annual damages (AAD) would Increase by about $72.9 million. 
The costs of removing the sediment deposited by a mudflow event la $49 million 
In the Cowlitz and $18.6 million In the Columbia River. None of these costs 
will be incurred if the SRS has capacity to completely store the event. 
Similar findings occur with the 100-year event. Even when the storage 
capacity of the SRS alternative has been reduced to a level that cannot 
completely contain the large events, the SRS alternative would continue to 
Provide advantages over the dredging alternative. These advantages Include: 
< l ) partial containment of large event 
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sediments, (2) less average annual flood damages because of scouring In the 
Covltt* River up to the date of the rare event, and (3) reduced per-unit 
dredging costs of both the Cowlitz and Columbia Rivers. 



Sensitivity of Siting of 9R3 to Handle Large Events . The ability of any SRS 
to handle a large Influx of sediment from mudflows and rare floods diminishes 
over time as the structure fills with sediment. Figure IV-8 shows, for the 
range of sediment budgets, the years In which the different sized SRS lose 
their capacity to store the entire sediment amounts generated by a large 
event. 

The slopes of the curves In figure IV-8 demonstrate the marginal changes In 
the ability to store mudflows and rare flood events based on SRS heights. The 
flatter portions of the curves represent the range of SRS heights In which 
each additional foot of structure substantially reduces the downstream risks 
from mudflows and the 100-year event. 

If the 1/2 E budget occurs, any SRS higher than 142 feet provides definite 
advantages over the lower structures In terms of reducing risks associated 
with rare events. Consequently, if the projected budget were 1/2 E, selection 
of a preferred plan would be sensitive to accounting for the risks of mudflows 
or rare flood events. As stated earlier In this chapter, the best plan with a 
1/2 E budget is 112 feet high. But, based on this risk analysis the preferred 
plan would be a project In excess of 142-foot height. 

For the estimated budgets E and 1-1/2 E, selection of the preferred plan does 
not appear to be sensitive to the risks associated with rare events. That is, 
the changes In risks for deviating from the NED plan are minimal and do not 
warrant building a higher structure. With the estimated sediment budget (E) 
the NED plan Is a 177-f oot-hlgh structure able to store the entire 100-year 
event up to year 1995. By constructing the next highest structure of 202 
feet, 4 more years are added to the structure's ability to handle a 100-year 
event. Since It Is Impossible to determine when the 100-year flood or mudflow 
would occur, the economic value of 4 more years of protection could not be 
established. The Incremental structure cost for a 177-foot to 202-foot struc- 
ture raise Is In excess of $30 million and Is not warranted by the lndetermi- 
nant reduction In risks. 



Conclusion . For the estimated budget (E) , the selection of a plan other then 
the NED plan Is not sensitive to cons lderst Ions of rare mudflow or flood 
ents. If 1-1/2 E budget were expected, the 202-f oot-hlgh NED plan provides 
reasonable degree of protection frosj rsre flood events. However, If the 1/2 
E budget were expected, the NED plan would be a I 12-f oot-hlgh structure sccom- 
dstlng mudflows and 100-year events only until 1987. With 1/2 E, a 177-foot 
structure could accommodate a 100-year event until 2002. Consequently, the 
selection of a preferred plan may be sensitive to mudflows nnd rare flood 
events If the 1/2 E budget Is expected. 



CHAPTER V - THE PREFERRED PLAN 



OVERVIEW 

Chapters II through IV presented the formulation process used to develop the 
NED plan. This chapter discusses the factors considered in identifying the 
preferred plan, describes the elements of the plan, outlines anticipated 
direct and indirect benefits, and summarizes total costs and benefits. 

The NED plan, a 177-foot structure at Green River, was selected because it is 
$117 million less than its nearest competitor a 142-foot structure at the 
same location. The principles and guidelines used for Federal studies require 
designation of the NED plan as the preferred plan unless overwhelming evidence 
justifies another selection. This report examines factors beyond the benefits 
attributable to impacts on the average annual sediment projections. 

The structure should contain either a design mudflow of 75 mcy or the sediment 
delivered by a 100-year event in the first years of the life of the project. 
Since the early years are the most susceptible to risks created by large sedi- 
ment movement, no additional provisions are considered necessary for the 
project. As sediment deliveries decrease with time, significant risks created 
by large events are reduced. Should revised long-term projections indicate an 
Increase in sediment delivery over projected quantities, provisions can be 
made to raise the structure. 

As the discussion on the sensitivity of the NED plan notes, the 177-foot 
structure provides, during the first years of its life, enough capacity to 
contain either a design mudflow or the sediment delivered by a 100-year event. 
The 177-foot structure provides approximately 100 mcy more storage over Its 
50-year life than does the 142-foot structure. This additional storage allowB 
the 177-foot structure to capture sediment from extreme events longer than the 
142-foot structure and at a lower total cost. 

The operation of the 177-foot structure was tested for both the 100-year flood 
and the design mudflow to compare to the with-project and without-project 
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conditions. Routing of the 100-year flood shows thst conditions will not be 
worsened st either the structure site or st downstreem damage centers. Con- 
struction of the structure will not worsen the effects of the design mudflow 
st the structure or lsnediately downstream. Effects of the structure on the 
■udflow peak and duration at downstream damage centers has not been fully 
evaluated. 

During public and agency review of the Comprehensive Plan, Washington State, 
local governments and various resource agencies supported a single retention 
structure upstream of the Green River confluence with North Fork Toutle River. 
Reasons for the selection of this alternative Included upstream sediment 
trapping and minimim Impact to the fishery, land use and residents. The NED 
plan fulfills the desires of these Important groups (see chapter VIII). 

Briefly, the preferred plan consists of a single retention structure at the 
Green River site as shown on figure V-l , downstream dredging and some levee 
reinforcement. This plan fulfills the primary objectives of reducing flood 
hazards at communities along the lower Cowlitz River while reducing dredging 
requirements In the Columbia River navigation channel. Tn Its combination of 
elements, the plan offers maximum flexibility to respond to changing condi- 
tions in the unstable Toutle River Basin environment caused by eruptions of 
Mount St. Helens. The plan also Incorporates the recommendations of Cowlitz 
County' 8 Toutle-Cowlltz Watershed Management Plan which advocates measures to 
block sediment upstream and recommends remedial actions to prevent flooding 
anticipated before Implementation of long-term actions. The Corps' preferred 
plan would prevent sediment and debris from moving downstream, while the 
dredging would remove material already In the system or that moves through the 
Toutle River during construction of the SRS. 

PREFERRED PLAN ELEMENTS 

Tfte Sing le Retention Structure 

jj«»crlptlon. The design and construction methods employed for this structure 
^•flect normal dam design criteria and will address safety and operational 
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characteristics. The dam would be a roller compacted concrete structure built 
on the North Fork Toutle River at RM 13, just above the mouth of the Green 
River. It would trap sediment and debris while allowing water to pass through 
an outlet works or over a spillway. When completed, the dam would rise 315 
fset high above foundation grade or 177 feet above existing ground and extend 
4,400 feet In length, with a spillway 600 feet wide. Ultimate sediment 
storage capacity would be 411 mcy, sufficient to retain the 299 mcy of 
aaterial anticipated to deposit during the project life of 50 years. 



Several alternative dam designs could achieve the desired end result. Final 
choice of design will be made during the detailed design phase. 

The first feature constructed under the plan would be a large cofferdam 
upstream of the damsl te and the right abutment outlet works. The cofferdam 
would serve two purposes* First. It would divert river flows around the work 
site; and secondly, it would serve as a small Interim sediment retention 
structure. Retention of sediment behind the cofferdam at the earliest possi- 
ble date will significantly reduce downstream actions. Once the main struc- 
ture is constructed to a functional elevation higher than the cofferdam, the 
cofferdam will be abandoned in place In the Impoundment area behind the main 
structure. 



The main spillway would be built 155 feet above the existing streambed. Given 
normal hydrologic conditions, this height will create capacity adequate to 
capture nearly all problem-causing sediment debris anticipated to erode from 
the debris avalanche between 1987 and 2001. In addition, this structure 
provides enough storage and retention capability for sediment yielded during a 
100-year flood until 1995. It has similar capability for a design mudflow 
until 1991. Using outlet works In the structure permits varying the site and 
depth of the pool extending upstream behind the structure to retain sediment 
produced during various storm events. During a major storm, a large pool 
**>uld form, allowing more material to settle out prior to reaching the struc- 
ture and outlet works. 

The structure In Its present design not only retains sediment but also pro- 
vides limited flow control through a notched spillway or a regulating outlet. 
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However, flow control declines over time as the pool fills and Is considered 
incidental to the structure with no benefits claimed. 

Design of the Structure . Initial engineering activities would focus on design 
of the structure to trap sediment. Assuming receipt of design funds for 
fiscal year (FY) 1985, (October 1984 through September 1985), design work 
could be done during FY 1985 so that construction on the cofferdam and outlet 
works could be initiated In 1986 and completed in 1987. 

a. Preliminary Design of the Structure . Preliminary analysis of the 
Creen River site showed the foundation composed of competent basalt, indicat- 
ing that it could provide adequate support for the proposed structure. Before 
carrying forward the design, some additional field surveys and explorations 
may be necessary. Ail studies required to satisfy Corps' design standards 
would be carried out. 

A technical appendix summarizing preliminary engineering studies and design is 
Included in appendix D. 

b. Sizing of the Spillway . Under normal conditions, a spillway is sized 
to pass the probable maximum flood (PMF). However, given the instsbllity of 
the upper Toutle River Basin and the necessity for providing the greatest 
possible margin of safety, the spillway for the retention structure would be 
sized to pass a sediment bulked PMF with 5 feet of freeboard during the proj- 
ect life. 

The preliminary design assumes that Spirit Lake and other upper basin lakes 
are stabilized. Therefore, hypothetical lake breakouts have not been used as 
a basis for sizing the spillway. However, the structure would be designed to 
withstand overtopping in the event of some major event. This Insures that 
even under these conditions the presence of the structure does not aggravate 
downstream conditions. 

Table V- 1 shows the peak discharges at the Green River site for normal annual 
flows, low frequency floods, and the probable maximum flood. 
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Table V-l 

Peak Discharges For Normal and Possible Flows 
At Green River SRS Location 



Type of Flow Peak Discharge 

(cfs) 

Mean Dally Flow 1.254 

10-Year Flood 13,900 

50-Year Flood 17,700 

100 -Year Flood 19,600 

500 -Year Flood 23,700 

Probable Maximum Flood (PMF) 107,000 

Sediment Bulked PMF 176,000 



As the table Indicates, the peak discharge for the probable maximum flood is 
107,000 cfs. Estimates of the peak discharge for the PMF were Increased to 
Include sediment entralnment of 65 percent, resulting in a peak discharge of 
176,000 cfs. 

As sediment Infills behind the structure, detention time is decreased (ulti- 
mately a run of river configuration) and an additional height of dam crest may 
be required as an added safety margin. This would prevent outflanking and 
overtopping of the structure by the sediment such as occurred at debris reten- 
tion structure N-l. 

c. Stilling Ba sin. A stilling basin for dissipating the energy generated 
by the spillway discharges will be built as a feature of the dam. Designed to 
minimize downstream erosion, the basin will be founded on a layer of select 
'111 placed over the foundation gravels and tied to bedrock with anchors. The 
Physical size of the basin and details of materials and construction will be 
determined In the design phase of the project. 

d * Sizing of the Dam . Over the 50-year project life, the dam eventually 
could retain 299 mcy of sediment (see appendix D). Initially this material 
would fan out in the upstream end of the pool behind the structure, eventually 
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migrating toward the dam. To determine the amount of sediment and the size of 
dam needed to retain it, required an estimate for the upstream slope of 
retained sediment. Based upon recommendations from the Corps Waterways 
Experiment Station staff and experience gained from monitoring DRS N-l, an 
upstream slope of one-half the natural river grade waa used to develop the 
potential storage availability. A curve was then generated In order to plot 
sediment storage capacity for varying spillway heights. This curve showed 
that a structure built to retain 299 mcy of sediment would require a spillway 
135 feet high. 

Downstream Actions 

The second element In the plan addresses the Immediate problem of sediment now 
moving through the rivers. Some 20 mcy Is estimated in the system, migrating 
downstream In waves. As the river scours at one site, that material deposits 
at other points along the river. 

T<> trap sediment now In the system and anticipated to move through it during 
construction of the retention structure, downstream dredging would occur at 
two sites on the Toutle (IT I and LT-3). Material dredged from the river at 
these situs would be placed in disposal areas outside the 100-year flood 
plain. Of the sites considered, the Toutle locations offered a number of 
advantages. First, they have been identified as natural deposition areas; 
second, they were used successfully to excavate sediments during emergency 
actions following the 1980 eruptions; and third, with access roads already 
established, work could begin quickly. Finally, these locations have the 
greatest amount of potential disposal areas available nearby. This not only 
reduces the cost of dredging, but also minimizes impacts on the environment. 

The downstream dredging contributes to the flexibility of the plan. The level 
of dredging activity can increase at a given location or cease altogether at 
another if the region experiences a short rainy season. However, dredging 
does have limited efficiency. Even with continual dredging at both sites, not 
all the material currently in the system can be trapped and removed. A large 
storm or two closely-spaced storms could transport more sediment than the 
basins hold. In addition the dredging equipment has a limited capacity. 
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The basins would be operated to remove the majority of material flowing Into 
the Cowlitz. Thus, If operations were begun In FY 85, 14 mcy of the sediment 
yield predicted in the sediment budget would need removal from the basins In 
order to prevent sediment from moving into the lower Cowl Its River. During PY 
1987-1988, some sediment would be trapped by construction activities during 
the initial stage of the structure. Once the structure Is in place, only 
minimal downstream dredging would be required because the Cowlitz and Columbia 
Rivers have the capacity to transport sll of the material expected to erode 
below the structure. 

The projected sediment budget will vary from year to year, depending on the 
severity and timing of storms. Operations at the sediment stabilization 
basins will be evaluated yearly. Some material could continue to pass Into 
the Cowlitz, but the reduction In sand yield will increase the transport 
capacity of the Cowlitz River. Sediment accumulated In the riverbed would 
erode and move into the Columbia River where normal maintenance dredging 
operations would handle the material as needed. 

Under the preferred plan, dredging requirements on the Columbia River would be 
reduced compared to the no-action condition. Dredging would be confined to 
the mouth of the Cowlitz River, and for several years the Corps will use 
available disposal sites along the Columbia River. Early costs will reflect 
the expensive Inland disposal sites, while long-range costs will reflect ocean 
disposal. 



Other Miscellaneous Actions 

In addition to the single retention structure and downstream dredging, imple- 
mentation of the plan may also require other minor actions to Insure the con- 
tinued effectiveness of the plan. Specific work locations have not been 
identified; however, work activities are expected to Include localized rein- 
forcement and repair of existing levees and placement of limited amounts of 
revetment to prevent excessive bonk erosion or damage to existing structures. 



Fish and Wildlife Measures 



The project contains festures to minimize lapacts on fish and wildlife 
resources. The prlaary measure Is a flah bypaas facility at the single reten- 
tion structure. While additional planning and engineering is necessary to 
deteralne the coaplete feasibility of such a facility, prellalnary study 
indicates that paaaage can be provided. Conceptually, these facilities would 
consist of a trap and haul operation for adult algrants (adult algrants would 
be trspped at the foot of the structure and hauled In vehicles upstream of the 
dam for releaae) , with Juvenile passage occurring aa part of water releases 
through the regulating outlet and spillway. The Federal governaent would pay 
the cost of construction and evaluation of these facilities, while operation 
and maintenance would be a State responsibility. The construction costs for 
these facilities sre not separately broken out In table V-2 (Cost Summary). 
However, the trapping expense Is Included In the line ltea "Miscellaneous 
Works," while the hauling expense is contained In the total for "O&M Monitor- 
ing." Prellalnary estlaates Indlcste about $1,000,000 for construction and 
$75,000 for annual operation and maintenance* 

To minimize wildlife Impacts associated with the preferred plan, the Corps 
would aanage the reservoir and disposal lands to provide wildlife habitat. 

CONSTRUCTION 

Prellalnary Construction Requirements 

Preparations for construction of the retention structure would require some 
rerouting of roads, clearing of land In the proposed Impoundment area, and 
diverting the North Fork Toutle River. Currently, the State of Washington Is 
studying the public need for State Highway 504 , which parallels the North Fork 
Toutle River at the Green River site. Therefore, requirements for relocation 
of this highway have not been included in the project estimate (see chapter X 
for further discussion). Land behind the retention daa would be cleared of 
floatable debris to prevent debris froa clogging the proposed outlet works. 
Finally, North Fork Toutle River would be diverted by aeans of a cofferdaa and 
construction of the outlet works. Figure V-2 below presents the proposed 
construction schedule. 
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DOWNSTREAM ACTIONS 
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Final Project Condition 



In Its final condition, the storage behind the structure will be completely 
full of sediment. At this point, the structure will not have any reserve 
capacity to regulate flows, mitigate raud flows, or retsln sediment. The proj- 
ect will basically become a run-of-the-river project, allowing all Inflow to 
pass on downstream. 

MAINTENANCE AND MONITORING 

Once In place, the single retention structure as a Federally operated project 
would require inspection on a regular basis and maintenance to correct 
problems affecting the operation of the structure. The inspection would 
comply with estsbllshed dam safety Inspection end evaluation regulations. 
Potential maintenance items Include repairing damage to the surface of the 
spillway crest, face and stilling basin csused by sediment erosion and scour; 
refaclng the surfaces of the regulating outlet conduit; removing floating 
debris and trash from the Intake areas; replacing riprap downstream of the 
stilling basin; overhauling the fish trap facilities; cleaning out infill In 
the stilling basin and drain holes; adjusting or fixing monitoring equipment; 
repairing project access roads and structures damaged by mudflows and low 
frequency hydrologic events. 

In addition to routine inspection and maintenance, the plan Includes a con- 
tinued monitoring program. Sediment moving into the upstream Impoundment area 
and accumulating behind the structure would be surveyed to determine the size 
and scheduling of possible Increments to the dam. Samples of flows passing 
over the spillway, especially those during storms would be analyzed to deter- 
mine sediment load and turbidity levels. Finally, for the first two years of 
the project periodic cross-section surveys of the river would determine the 
level of dredging required at the sediment stabilization basins and throughout 
the river system. Annual operation and maintenance costs are estimated to be 
$500,000 for the life of the project. 

Maintenance of disposal areas used for dredging on the Cowlitz and Toutle 
Rivers would consist of placement of limited amounts of revetment to prevent 
excessive bank erosion of the disposal sites as well as maintenance or 
reseedlng of the required grass cover for those areas. 
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REAL ESTATE REQUIREMENTS 



l«t«gl« Retention Structure 



The real estate requirement for the single retention structure basin covers 
approximately 7,470 seres. This includes land for the dam, appurtenant struc- 
tures, impoundment area, and project access roads. The ecquisition require- 
ment for the structure would involve spproximstely 24 ownerships, of which 9 
are occupied. These lands would be conveyed to the United States. As ststed 
earlier, no real estate requirements hsve been included for the relocation of 
State Highway 504. Cost of road relocation is estimated to be $4.3 million. 

Downstream Actions 

a. Dredging Site 1 (LT-1) covers 385 acres which includes the riverbed 
and disposal areas. A local cooperative agreement was executed with the State 
of Washington on 3 January 1983. The State has indicated it will secure the 
remaining tracts needed for continued operation at this site. 

b. Dredging Site-2 (LT-3) covers approximately 560 acres which includes 
the riverbed as well as the disposal areas. There are approximately 37 owner- 
ships Involved. 

Miscellaneous downstream actions such as stabilizing streambanks of dredged 
disposal areas and possible other actions may have real estate requirements; 
however, the land requirements and acquisition have not been estsblished at 
this time. 



COSTS OF THE PREFERRED PLAN 



The total cost of the plan is $292.2 million. Costs of the individual fea 
tares are shown on table V-2. 
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Table V-2 
Cost Summary 

($000) 1984 dollars 
SRD at Green River 

Mobilisation/Diversion $ 3,800 

Reservoir Clearing A, 700 

Concrete Dam 47,200 

Outlet Worke 11,400 

Miscellaneous Works 3,000 

Spillway 29,000 

SUBTOTAL $ 99,100 

Contlngenclea 19,900 

E&D and S&A 16,700 

O&M/Monitoring 45,000 

Real Estate 14,300 

TOTAL $195,000 
Downstream Actions 

Cowlltt/Toutle Dredging 

Real Estate $ 2,000 

Sediment Removal 45,000 

SUBTOTAL $ 47,000 

Contingencies 9,000 

E&D and S&A 8,100 

TOTAL $ 64,100 
Columbia River Dredging 1 

Sediment Removal $ 33,100 



GRAND TOTAL 



$292,200 



1 Although the sediment removal cost for Columbia River ($33.1 million) is 
psrt of total project costs, it would be funded under the existing 
authorization for maintaining the 40-foot navigation channel, Rivers and 
Harbors Act of 23 October, 1962. 



BENEFITS OF THE PREFERRED PLAN 



Benefits attributable to the preferred plan are the same as those discussed In 
the NED plan in chapter IV. 
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Icoaoalc and Social Effects 



In communities along the lower 20 miles of the Cowlitz River, persistent 
uncertainty about risks of flooding and volcanic activity have had major 
social and economic effects. First, elaborate strategies have been developed 
for responding to potential disasters. Second, some residents In the area 
show symptoms of severe stress. Their concern Is exacerbated by the knowledge 
that solutions are neither simple nor likely to be Implemented without some 
delay. Some residents have chosen to leave the area. Third, because long- 
range planning Is Impossible, Investment strategies have changed, delaying 
decisions on business relocation and expanalon. 

With a long-term permanent solution approved and Implemented, reduced flood 
hazards would restore normal economic conditions and Improve the climate for 
business and investment. Anxiety and uncertainty among residents would be 
reduced. Furthermore, the preferred plan would temporarily stimulate the 
local economy by providing Jobs during construction. Partially offsetting the 
economic stimulus would be a reduction In potential future timber harvesting 
because of the requirements for the SRS Impoundment area. Also, some land 
would be required for sediment basin disposal sites. However, no major 
alterations in land use or regional shifts in tax structure would result from 
the project; these findings (see appendix E) are in conformance with the 
Cowlitz County Development Plan. In sura, the preferred plan would strengthen 
the underlying economic base of Cowlitz County and enhance its quality of 
life. 



Prevention of Erosi on 

the aftermath of the 1980 eruptions, material dredged from the Cowlitz and 
Toutle Rivers during emergency actions was placed along the river banks . In 
'••ponse to the heavy increase in sediment load, the river channel has shifted 
radically at a number of points, eroding some disposal sites and adding to the 
•ediment i n the river. Once dredging and construction of the single retention 
•tructure is underway and the sediment load downstream Is decreased, the river 
channel win stabilize and bank erosion will drop to pre-eruptlon levels. 



Until then, miscellaneous preventive measures — riprap and revetment — would be 
instituted st threatened sites to stsblllzc erosion. 

Maintenance ot Water Quality 

Under the preferred plan, water quality could degrade In the short term, but 
Improve In the long term. Current levels of turbidity will persist, snd pos- 
sibly Increase, during the two veers of dredging at the sediment stabi llzation 
basins. However, when the retention structure Is in plsce, the substantial 
reduction of sediment in the system will lower turbidity and particulate 
levels. 

Protection of Fish and Wlldlfe 

The effects of the preferred plan on fish and wildlife are briefly summarized 
here, these are further detailed In the Environmental Impact Statement (EIS) 
Included with this report, as well as In the Pish and Wildlife Coordination 
Act Report, an exhibit to this report. 

The placement of a single retention structure on the North Fork Toutle River 
above the confluence of the Green River would result in the following benefi- 
cial and adverse impacts. As sediment is trapped behind the dam, downstream 
riverbeds and channels would be stabilized and turbidity would be decreased. 
This would result in maintaining at least a migratory path to the upper 
Cowlitz River hatcheries. South Fork Toutle, and Green River systems. In 
addition, this channel stabilization will allow the quicker reestabl ishment of 
riparian vegetation. Fish passage facilities will mltigste the blockage to 
upstream migrants. The reduction of sediment below the structure would pro- 
vide some spawning and rearing habitat in the main stem Toutle River. 
However, this benefit could be reduced by potentlsl water quality problems 
resulting from Impoundment. This problem would result from solar heating, 
raising downstream river temperatures during the summer and fall. The impact 
of solar heating could be minimized by controlling volumes of water impounded 
seasonally behind the dam. The sediment buildup behind the structure would 
adversely Impact fish snd wildlife, already harmed by the effects of the Mount 
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St. felens eruption. To mitigate the lose of wildlife habitat above the 
structure, reservoir lands will be managed to preserve available habitat for 
as long as practicable and to Include some revegetatlon at a minimum coat. 
This loss of wildlife habitat above the atructure would be partially offset by 
the expedited recovery of riparian vegetation below the structure. 

Downstream of the retention structure, sediment removal operations, except at 
the sediment stabilisation basins, would slso help stabilise river channels 
snd allow vegetation to reestablish. Also, Increased turbidity from the 
dredging operations at the SSB would adversely affect migrating fish. 

The preferred plan offers opportunities to minimise the previously addressed 
negative Impacts. Before implementation of the plan, studies would continue 
to address all justified means and measures of Improvement. Further Informa- 
tion may be found In exhibit I, fish and wildlife measures. 



Maintenance of Cultural Resources 

An evaluation of cultural resources previously Identified In the study area Is 
Included In the E1S portion of this report. A reconnaissance study has been 
completed to determine If significant sites exist In the project area. No 
such sites have been identified in the project area. 



ECONOMIC SUMMARY 

The preferred plan includes construction of a single retention structure at 
the Green River site and downstream actions until the structure has become 
fully effective. The total cost of the plan is $292.2 million. 

The recommended plan was formulated using October 1984 prices, an 8-1/8 per- 
cent project Interest rate, and a 50-year project life. The average annual 
co «t of this plan is $17.9 million on an equivalent annual basis. The result- 
ing benefit-to-cost ratio is 1.55 to I, with net economic benefits of $9.9 
■Uiion on an equivalent annual basis. 
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CHAPTER VI - STAGED CONSTRUCTION 



GENERAL 

Chapter V Identified the NED plan aa the preferred plan. This chapter will 
examine staged construction of the preferred plan, as well as a smaller and 
larger structure, assuming different sediment budgets. Staging Is considered 
a refinement of the preferred plan and will be further developed and refined 
during the continued planning and engineering phase, Incorporating the latest 
sediment predictions and cost estimates svallable. The analysis Investigates 
benefits, costs, and risks associated with staged construction of that 
structure under various estimated sediment budgets. The discussion closes no 
options concerning future staging but presents possible strategies for and 
potential risks of Implementing a stsglng program. 

DESCRIPTION OF STAGED CONSTRUCTION 

In this analysis, staged construction refers to raising the Initial height of 
the structure following a period In which the storage basin Is allowed to fll 
with sediment. The raises would require raodlf lest Ions to the foundstlon and 
raising of the spillway as well. 

Considerations for Staging 

This approach allows construction of the first Increment smaller and less 
costly Chan a full sice structure. The second stage Is constructed only after 
the previous stage Is full and analysis dictates a need for the next 
Increment. Thus, limited resources are used only as needed. While costs may 
be reduced In early years by building a smaller Initial stage, total costs 
would be greater should the structure be raised to Its full height because of 
construction inefficiencies. 
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ertnlntles are associated with the sediment projections used In this 
port. The sediment budget Is based on the average observed snnual delivery 
ates since 1981. Should projected estimates prove high, a smaller structure 
Id be adequate. However, as discussed later, certain risks exist when 
esslve precipitation occurs with attendant flood runoff or mud flows result- 
frotn pyroclastic events. 

ther factor affecting staging relates to the physical configuration of the 
lley and the relationship of structure height to storage capacity. This 
latlonshlp Indicates that for the first 10 percent of storage, (assuming a 
77-foot structure), 55 percent of the totsl cost must be expended. The rela- 
lonshlp of Incremental costs to Incremental raises and Incremental storage 
ncreases shows that for a small addition of cost, a large Increment of stor- 
~e can be purchased only above a height of 112 feet. Thus, staging for a 
tructure less than 112 feet results In a much higher cost for the volume of 
torage gained than Incremental raises above that height. 

METHODOLOGY 

As with the sensitivity analysis conducted for the NED plan, sediment budgets 
ve been estimated for 1/2 (1/2 E) and 1-1/2 (1-1/2 E) times the sediment 
get (E) used In the report. While the 1/2 E and 1-1/2 E estimated budgets 
re not a scientific certainty, they do reflect a reasonable range of possible 
delivery scenarios. 

reactive approach to staging provides the basis for cost development. It 
sumes a staging strategy of monitoring the impact of annual sediment dellv- 
project storage. When monitoring indicates efficiency of the structure 
decreasing, the next stage is implemented. This strategy reduces Initial 
however, downstream dredging costs would Increase to offset reduced 
■torage efficiency until the next stage is completed. 

average annual costs of various sized, staged structures, added to the 
« r «ge annual residual damages, are compared to the cost of maintaining the 
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base condition. Also presented are risks Attributable to Infrequent events, 
such as a 100-year flood event or a mud flow. 

COSTS OF STAGED CONSTRUCTION 
Ceneral 

The following section will present assumptions made to develop coats of stsg 
construction using various sediment budgets. Those costs are presented In 
matrix form and details are described In paragraphs keyed to the matrix. 



Assumptions 

The costs shown In table VI 1 arc based on several assumptions. They relate 
to when staging would occur and how It would be done. 



a. The design budget (E) Is representative of the problem although 
actual delivery rates vary. Lesser and greater sediment budgets (1/2 E and 
1-1/2 E) are representative of what could occur, given current knowledge of 
sediment deliveries. 



b. Costs reflect the following Implementation schedule: 



o - WY/FY 85 

o - WY/FY 86 

o - WY/FY 87 

o - WY/FY 88 



CP&E, plans and specifications 
Begin construction (cofferdam) 
First stage of structure effective 
First stage of structure fully effective 



c. For a given sediment budget (1/2 E, E , 1-1/2 E), the Initial stage 
selected represents the smallest and least costly structure satisfying storage 
capacity needs. Staging would be performed when necessary to Increase storage 
capacity as dictated by monitoring of sediment delivery. The selected initial 
structure sizes are as follows: 
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Structure Size 



Design Budget 



Dam Height 

(ft) 



Spl 1 lway Kiev . 
(ft above NCVD) 



1/2 E 



77 



865 



K 



177 



965 



1-1/2 E 



202 



990 



d. The base condition (Nov. -Dec. 83) level of protection Is maintained 
by the structure and accompanying downstream dredging. 

e. Columbia River navigation channel Is maintained. 

f. Safe levee heights (permanent levees) are used. 

g. Projects designed for 1/2 E Initially would use a 77-foot-hlgh first 
stage. This height was selected for comparative purposes only, as a dredging 
program would be less costly If the sediment budget Is 1/2 E (see NED 
Sensitivity). 

h. The storage basin Is full and sediment begins flowing over the 
structure before the decision Is made to add the next stage. This results In 
a l-year lapse, with sediment continuing to pass the structure and dredging 
required downstream. A full structure Is defined as the condition where the 
sediment has reached the spillway elevation. Downstream dredging costs are 
Included In all costs. 

1. Under staging, the Initial foundation, outlet works and spillway are 
designed only for minimum structure height but have basic provisions allowing 
changes for future raises. 

j« The succeeding stage would bring the structure to the next larger 
Bite. Under 1/2 E, this would result In a A-stage construction program for a 
l7 7-foot structure and a 5-stage program for a 202-foot structure. 
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Results 

Table VI-l displays the total average annual costs for various structures In 
nil I Ions of dollars. In the lover right-hand corner of each box Is sn Index 
number which refers to the descriptions below. 

Teble VI-l 

Average Annual Construction Costs of Vsrlous Sized Staged Structures 

($ Millions) 



ACTUAL 


DfcSlUN FOR : 


1/2 E - 77 ft 


I - 177 ft 


1-1/2 E - 202 ft 


1/2 E 


10.3 

(1) 


13.3 

(4) 


15.4 

(7) 


E 


23.1 

(2) 


17.9 

(5) 


20.0 

(8) 


1-1/2 B 


38.3 

(3) 


23.4 

(6) 


24.4 

(9) 



For the purposes of the risks discussion Included In the descriptions below, 
storage capacity required to fully accommodate the 100-year flood sediment 
inflow or a mudflow are 21 mcy and 75 mcy, respectively. In Table VI-2, the 
staging sequence for various sized structures Is given. The first number Is 
the dam height while the second designates the year that the stage would be 
constructed and effective. The number In the lower right-hand corner of each 
box refers to the discussion below. 
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Table VI-2 

Staging Sequence for Staging Senaltlvlty Analysis 



ACTUAL 


DESIGN FOR: 


1/2 E - 77 ft 


E - 177 ft 


1-1/2 E - 202 ft 


1/2 E 


77/1987 

(I) 


177/1987 

(4) 


202/1987 

(7) 


E 


77/1987 
112/1990 
142/1993 
177/1996 

(2) 


177/1987 

(5) 


202/1987 

(8) 


1-1/2 E 


77/1987 
112/1990 
142/1993 
177/1996 
202/2002 

(3) 


177/1987 
202/1999 

(6) 


202/1987 

(9) 



(1) Design for 1/2 E: Actually Receive 1/2 E . This la a a lngle-stage 
structure 77 feet high with a total storage capacity of 40 mcy. It represents 
the lowest overall coat for a first stage. If only the 1/2 sediment delivery 
occurs, the structure never needs raising. Throughout the life of the 
structure, risks exist for excess sediment delivery from a 100-year event or 
the design mudflow. Once completed the structure has no additional capacity 
to accommodate either the mudflow or the 100-year event. 

(2) Design for 1/2 E: Actually Receive E . Initially the structure is 
built to a 77-foot height. This structure Is effective In 1987, as are all 
structures. This stage performs well until 1989, when pool storage is 
exhausted and material beglna passing downstream, requiring dredging. The 
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structure 1b raised 35 feet to a 112-foot elevation In 1990. The structure 
performs sufficiently through 1991 and begins passing material In 1992 and 
dredging resumes. in 1993 the structure Is raised to 142 feet high. One more 
raise is required In 1996 to attain a 177-foot structure, with material 
passing It In 1995. This height would accommodate the E budget and no further 
stages are required. The capacity of the Initial stage Is AO mcy and at Its 
final stage, 299 mcy. The average annual cost shown Is the total for all 
stages. Risks for the first stage are the same as the 77-foot structure 
described under 1/2 E. These risks sre anticipated to remain the same through 
the fourth stage. Once the fourth stage has been reached sediment levels have 
decreased and risks begin to Improve for the rest of the life of the 
structure. 

(3) Design for 1/2 E: Actually Receive 1-1/2 E. The sequence of con- 
struction Is slmllsr to the above discussion (2) except thst dredging quanti- 
ties Increase In the years when Insufficient storage exists. As a result, 
costs Increase for those raises. The stsglng sequence changes , however, when 
In 2001 material begins passing the structure agatn and a 25-foot stage is 
added In 2002 to raise the dam height to 202 feet. Another stage raising the 
structure to 202 feet Is needed In year 25. Dredging is still required 
downstream after year 25, however, at that point It becomes more economical to 
dredge than add another stage. Risks remain high throughout the life of the 
project because of the high sediment delivery rates. 

(4) Design for E; Actually Receive 1/2 E . When designing for E, the 
least costly approach calls for Initially constructing a 177-foot structure 
with a storage capacity of 299 mcy. it would be effective In 1987. If only 
half the sediment budget were received, no additional stages would be 
required. The pool would still fill to the spillway crest but less of the 
storage between the pool and the S/2 slope would be consumed than If the full 
budget were received. Downstream actions would be less than If E were 
received, which would result In a reduction of the total cost for this option 
over the next condition considered (5). Risks would be reduced over the 
77-foot structure (1) because of availability of more storage. Enough storage 
would exist In this structure until 2002 to accommodate a 100-year event 
sediment and until 1993 for mudflow sediment. 
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(5) Design for E: Actually Receive E . This structure Is still the same 
site as (4), 177 feet high, since It was designed for E. Only one stage would 
be required. The pool will be filled by 1996 and passing gone material by 
1997. Minimal dredging would be required In the out years but higher than 
(4). Risks would be higher than (4) because of the structure filling sooner. 
Capacity exists for the sediment requirements of the 100-year event and mud- 
flows up to 1995 and 1991, respectively. 

(6) Design for E: Actually Receive 1-1/2 B . Again the Initial structure 
is 177 feet. With this budget sand would begin passing the structure In 1998 
and the structure would be raised to a height of 202 feet In year 15. The 
raised structure would fill by 2008 with significant dredging required In the 
out years. Since these costs occur primarily In the future they do not 
dramatically Impact the discounted average annual costs. Because of the 
Increased sediment delivery, risks are greater than In (5). Storage Is avail- 
able to fully accommodate sediment delivery for a mudflow and 100-year event 
up to 1989 and 1991, respectively. 

(7) Design for 1-1/2 E: Actually Receive 1/2 E . Since the structure Is 
designed for 1-1/2 E, It would be built 202 feet high. No staging would be 
required, and maximum capacity Is 1,162 mcy. This capacity provides storage 
for extreme events, accommodating mudflows and 100-year events up to 2004 and 
2022, respectively. This structure has the lowest risk factor of any 
considered because of Its large capacity. 

(8) Design for 1-1/2 E; Actually Receive E . The structure would be built 
to 202 feet as In (7). No staging required but dredging Increased over (7), 
reflected in Increased average annual cost. Initially adequate storage would 

1st to accommodate extreme events but for shorter periods than (7). Storage 
Id exist to fully accommodate sediment requirements for mudflows and 
°°-year events up to 1994 and 1999, respectively. 

(9) Design for 1- 1/2 E: Actuall y Receive 1-1/2 E . Again, the structure 
Id be constructed to a height of 202 feet. No staging Is required but 

edging will increase over (8), increasing costs. Initially, structure would 
ve same storage as (7); however, It would fill so that material would pass 
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structure in 2008. Drudging would continue to be required past then. 
However, those costs do not significantly Impact the discounted average annual 
costs. Capacity exists to fully accommodate sediment requirements for 
raudflows and 100-year events up to 1991 and 1994, respectively. 

Summary 

Table Vl-3 presents the accomplishments of various sized structures at the 
Green River site in relation to annual storage, peak storage (100-year), 
mudflow storage, streamflow regulation (100-year event) and water quality. 
The key for symbols show that a clear bubble meets considerations, 1/2 bubble 
partially meets considerations, and a solid bubble does not meet 
considerations. As an example, a 112-foot structure on the Green River site 
can accomplish the following: annual storage to eliminate downstream dredging 
associated with material eroding from the avalanche Is initially 11 mcy. The 
112-foot structure fully provides for that storage as evidenced by the clear 
bubble. In year *> that requirement drops to 8 mcy and the 112-foot structure 
also meets that consideration. However, by the 10th year, when the annual 
requirement Is 5 mcy, the dark bubble Indicates that the structure does not 
meet that requirement. 

In the same fashion, the ability of a 112-foot structure to provide enough 
storage for the sediment delivery of a 100-year event and mudflow are shown 
under the next two headings. The streamflow regulation heading, for a 
100-year event, refers to the project's ability to regulate peak flows to 
prevent spillway overflow. 

Comparison of Staged Structures with Dredging 

Table VI-A shows the average annual costs (AAC) developed earlier summed with 
the average annual residual damages (AAD) In millions of dollars and compared 
with the sum of the average annual costs plus the residual average annual 
damages of maintaining the base conditions. 



412 



TABLE VI- 

ACCOMPL I SHMENTS OF SINGLE RETENTION STRUCTURE 



SITE 



EVALUATION CONSIDERATIONS 



ANNUAL 
STORAGE 



PEAK 
STORAGE 
(100-Tr. Event) 



NUDFLOU 
STORAGE 



STREAMFLOV 
REGULATION 
(100-Yr Ev«nt) 



WATER 

QUALITY 



I 

E 

S. 

T 
I 

H 

P. 



STORAGE CAPACITY 
CRITERIA 



GREEN RIVER 
(Base Elev. 810) 



14 
■cy 



77 
112 
142 
177 
202 
272 



14 
■cy 



i 



73 
■cy 



75 
■cy 



75 
■cy 



i 



Q Meets Consider* clone 
©Partially Meets Considerations 
% Does Not Meet Considers tlons 



Tabic Vl-4 

Staging - Assuming Reaction to Loss of Efficiency 



ACTUAL 



1/2 B 



DESIGN FOR: 



SRS 9 77 ft 
1/2 E 



SRS 



AAC 10.3 
AAD 2.4 

AAC 8.0 
AAD 3.6 

11.6 



SRS 



AAC 23.1 
AAD 2.6 

257T 



SRS I 177 ft 
E 



SRS 



SRS 



AAC 8.0 
AAD 3.6 
11.6 

AAC 17.9 
AAD 2.6 

20.5 



SRS 9 202 ft 
1-1/2 E 



SRS 



AAC 15.4 
AAD 2.4 

1778 

AAC 8.0 
AAD 3.6 
11.6 



SRS 



AAC 20.0 
AAD 2.6 
22.6 

AAC 23.3 
AAD 7.1 

3675" 



1-1/2 E 



SRS AAC 
AAD 



AAC 
AAD 



38.3 
8.7 
47.0 

46.9 
9.8 

5677 



SRS 



AAC 23.4 
AAD 7.0 
30.4 

AAC 46.9 
AAD 9.8 

5677 



SRS 



AAC 24.4 
AAD 4. 7 
29.1 

AAC 46.9 
AAD 9.8 

5677 



Results from this table Indicate that for a 1/2 sediment budget, dredging Is 
always the least costly solution. This was also true for the analysis per- 
formed In the NED chapter. The point at which dredging might be preferred to 
a structure Is shown on figures VI-1, VI-2, and VI-3. When compared with 
similar curves for a single staged structure (as described In chapter IV), 
there Is a slight difference for E and 1/2 E. However, at the estimated sedi- 
ment budget E , little real difference exists, since staging based on E does 
not occur until 1/2 E Is actually exceeded. 
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Figure VI-2. Staged Structures Designed for E 
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SEDIMENT BUDGET 



Figure VI-3. Staged Structures Designed for l^E 
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Conclusion 



The analysis has shown the sensitivity of total costs to costs of staging at 
certain points In tine. If the stages can be delayed far enough out In time, 
the present value of those costs can be discounted significantly. Future 
evaluations of staging, taking Into consideration all updated results from 
sediment monitoring and Improved costs Information, will be performed during 
the continued planning and engineering phase which follows approval of this 
report . 
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CHAPTKR VI t - FEATURES AFFECTING MANAGEMENT STRATEGY IMPLEMENTATION 



L 

The eruption of Mount St. Helens and the emergency actLona to correct 
resultant problems have created new reaponalblllt lei for local participation. 
The high cost and duration of corrective measures are beyond the non-Federal 
capability to finance. Local agencies snd governments have cooperated 
according to their resources and authority. This chapter looks at past 
non-Federal Involvement and future capability to Implement parts of the 
preferred plan. 



INSTITUTIONAL CONSIDERATION 

The State of Washington and Cowlitz County have Instituted administrative 
programs and laws which relate to implementation of a long-term plan for the 
Cowlitz and Toutle River baalns. These sre discussed below. 



Building Moratorium In Flood Hazard Areas 

The county Initiated a building moratorium following the 18 May 1980 eruption 
and subsequent mudflow. It prohibits Issuance of building permits, mobile 
home placement, and sewage disposal permits In county-designated flood hazard 
areas for hsbltable structures (Cowlitz County, 1983). In the Cowlitz County 
Wetershed Management Plan, the Board of County Commissioners directed their 
Oepa rtment of Community Development to continue the building moratorium until 
• long-term solution Is implemented. 



Hgunt St. Helena Fl ood Warning/Monitoring Network 

A » described in Section I, this network was developed before the eruption and 
*«flned afterwards, primarily because of the threat of failure of Spirit Lake 
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blockage. This warning system Is expected to be kept In operation for the 
foreseeable future. 

Dr edge Disposal Site Reclaaa tlon/Sta bllliatlon Ordinance 

In the Cowlitz County Watershed Management Plan, the County Commissioners also 
directed the Department of Community Development to design an ordinance 
requiring reclamation of disposal sites In order to Insure their future bene- 
ficial use. Planning uses for past and future disposal sites is an Important 
management practice. Large quantities of disposal material from future 
activities will add to those accumulated from past emergency actions* 

The Department of Community Development drafted an ordinance that Included 
such reclamation measures as grass seeding and fertilizing, bank protection, 
and drainage. During the agency review of the draft, It was learned that a 
portion of the $5 million appropriated by the State legislature in 1983 for 
dredge spoils site acquisition could be used for site rehabilitation. The 
State Department of Natural Resources is working on securing long-term fundi 
for managing the State-owned sites. Since many of the largest disposal sites 
have been or are being acquired by the State, the County concluded that a 
dredge spoils rehabilitation ordinance was unnecessary at this time. 

Local Sponsorship 

Current Federal policy requires local interests to participate In project 
costs. This participation can be as limited as Implementing a zoning ordi- 
nance or as extensive as furnishing lands, easements and rights-of-way. Other 
possible local contributions may Include responsibility for operation and 
maintenance of the project and/or sharing In the construction costs. As 
discussed below, the County and State have already participated as sponsors 
for emergency measures already undertaken. 

The State of Washington, Cowlitz County, and other local Interests have 
already contributed to Federal emergency actions since the eruption. In addi- 
tion to maintaining the Cowlitz County Flood Warning System, the State has 
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■pent $1 million to procure disposal sites for dredged material /ind Another 
$3.5 nllllon (Senate Bill 3*>19) has been expended for related activities. For 
exumpl*'. the State acquired lands at the Lower Toutle (l.T-1) sediment stabili- 
sation basin, where dredging has continued Into 1984. After erosion threat- 
the abutments of the 1-5 bridge, the State of Washington Department of 
snsportatlon placed revetment end sheet pile at the bridge to prevent 
-ther damage and possible closure of this major transportation route. 

thin Cowlitz County, local sponsors signed cooperative agreements to provide 
ndn, casements and rights-of-way for emergency levee raising. To date the 
1 r.overninents have expended approximately $7. A million on activities 
ltlng from the eruption of Mount St. Helens. 



lsh and Wildlife Mitigation 

eloping a reasonable and Justifiable fish and wildlife mitigation plan for 
this project is a difficult and complex task. Not only do the fish and wild- 
life impacts associated with the project need separation from the habitat 
losses due to the eruption, but fish and wildlife Impacts associated with a 
single retention structure need weighting against the downstream benefits 
attributable to such a structure. These problems are complicated by the 
rapidly changing fish and wildlife habitat of the area due to recovery of 
eruption-caused damages and the ongoing sedimentation problem. 

The development of this mitigation plan is based upon the recommendations of 
the U.S. Fish and Wildlife Service, as found in their Fish and Wildlife 
Coordination Act Report (CAR); see exhibit l of this report. While the 
recommendations in the CAR exceed those proposed as part of this plan, 
*ltlgatlon does minimize the majority of adverse fish and wildlife impacts 
directly associated with the plan. Proposed mitigation does not overlap 
existing federal and state programs or land management plans. 

tlgation proposed in the preferred plan Includes the construction of fish 
•8 facilities as part of the single retention structure. While additional 
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planning and coordination with the resource agencies will determine the spe- 
cific facilities eventually constructed, the facilities considered for this 
report consist of a trap and haul facility for adult migrants with Juvenile 
passage occurring aa part of water releasee through the regulating outlet and 
spillway. Construction and evaluation of these facilities will be a Federal 
cost and operation and maintenance, a state cost-sharing responsibility. Also 
proposed Is the management of reservoir snd disposal lands to minimize the 
lose of wildlife habitat, as described in chapter V. 

DIVISION OP RESPONSIBILITIES 

Because of the unique nature of the problems arising from the eruption and the 
novel strategies required for mitigating the Impact to flood control and navi- 
gation on the Toutle, Cowlitz and Columbia Rivers, the following cost-sharing 
formula Is proposed. 

The Recommended Proposal for Cost Sharing 

In the recommended proposal for cost sharing, the Federal portion will cover 
construction cost of the single retention structure Including fish bypass 
facilities; construction costs of all downstream actions; operations and 
maintenance costs of the retention structure Including cost of the sediment 
monitoring program. 

The non-Federal share will be the costs of all lands, easements, rights-of-way 
for construction and maintenance of the project; maintenance of the disposal 
sites necessary for downstream actions; all other mitigation costs of the 
project; operation and maintenance of the by-pasB facility; and costs 
associated with relocation. 
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Table VH-i 
Recommended Proposal for Coat Sharing 



Percentage 



Non-Federal* / 
Lands, easements, ROW, 
Relocations 



Single Retention Structure 



Federal 

Construction Costs 1 / 



Downstream Actions 



Construction Costs 



Lands, easements, ROW, 
Relocations 



Columbia River Dredging*/ 

1. Includes trapping and hauling and monitoring costs. 

2. All other mitigation coats. 

3. Responsibilities for Columbia River maintenance dredging are already 
established under the authorized 40 foot navigation channel Rivers and 
Harbors Act of 23 Oct, 1962. Federal responsibilities are the cost of 
dredging. Among the local sponsor responsibilities are providing lands, 
easements and rights-of-way for disposal areas for conatructlon and 
subsequent maintenance of the project. 
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Total 
Project 
Cost 

SRD at Green River 

Mobiliratlon/Diversion $ 3,800 

Reservoir Clearing 4,700 

Concrete Daa 47,200 

Outlet Works 11,400 

Miscellaneous Works 3,000 

Spillway 29,000 

SUBTOTAL $ 99,100 

Contingencies 19,900 

E&0 and SfcA 16,700 

O&M/Honltorlng 45,000 

Real Estate 14,300 

TOTAL $195,000 

Downstream Actions; 

Covlltz/Toutle pTedglng 

Real Estate 2,000 

Sediment Removal 45,000 

SUBTOTAL $ 47,000 

Contingencies 9,000 

E4D and S&A 8,100 

TOTAL $ 64,100 
Columbia River Dredging* 

Sediment Removal S 33,100 

GRAND TOTAL $292,200 



* — Sc* footnote 5 (ro« table VI 1-1. 



Table VII-2 
RECOMMENDED 
PROPOSED COST SHARING 



Flood Control 



Total Allocation Federal Non-Federal 
(87Z of Total 

Project Cost Cost 



Total Allocation Federal Non-Federal 

(13Z of Total 
Project) Cost Cost 



$ 3,300 
4,100 
41,100 
9,900 
2,600 
25,200 
$ 86,200 
17,300 
14,500 
39,200 
12,400 
$169,600 



$ 3,300 $ 

4,100 
41,100 

9,900 

2,600 
25,200 
$ 86,200 
17,300 
14,500 
39,200 

$157,200 $12,400 



$ 500 
600 
6,100 
1,500 
400 
3,800 

$ 12,900 
2,600 
2,200 
5,800 
1,900 

$ 25,400 



$ 500 $ 
600 

6,100 

1,500 
400 

3,800 
$12,900 

2,600 

2,200 

5,800 

1.900 

$23,500 $1,900 



1,700 
39,200 

$ 40,900 
7,800 
7,000 

$ 55,700 



1,700 



$ 39,200 $ 1,700 

7 , 500 300 

6,700 300 

$ 53,400 $ 2,300 



300 
5,800 
$ 6,100 
1,200 
1,100 



$ 8,400 



$ 5,300 
1,200 
1,100 

$ 8,100 



$ 300 



$ 300 



$225,300 



$210,600 $14,700 



$ 33,100 
$ 66,900 



$33,100 
$64,700 



$2,200 



CIIAPTKU VIII - SUMMARY Of PUBLIC I N VOL VEMKNT , VIEWS AND COMMENTS 



OVERVIEW 

This feasibility report completes the planning process initiated by an earlier 
taudy, the Comprehensive Plan for Responding to the Long-tens Threat Created 
by the Eruption of Mount St. Helens, Washington . The Corps forwarded the 
Comprehensive Plan to the President's office in November 1983. Following a 
tereening process, the plan recommended five strategics for further 
•■v.i 1 H 1 1 ion: 



0 Limited Permanent Evacuation 

0 Sediment Stabilization Rasins 

0 Multiple Retention Structures with Dredging 

o Multiple Retention Structures without Dredging 

o Single Retention Structure 



Ottfing the months of November and December 1983, numerous meetings were held 
in the study area to present these strategies to the public and obtain their 
input . These presentations also Included a discussion of alternatives for 
Spirit Lake, also covered in the Comprehensive Plan report. The Input for the 
Spirit Lake solution, addressed in the Spirit Lake Decision Document and CIS, 
will not be addressed In this report. 

Because the Feasibility Report utilizes much of the information and analysis 
developed during the preparation of the Comprehensive Plan, only one public 
ting was scheduled during the 45-day public review period that was held in 
"gview, Washington on 29 November 19R4. A formal presentation describing 
preferred plan preceded public testimony. 

is section summarizes the public, state, agencies, and local government 
"ctlons to the Comprehensive Plan and Feasibility Report for responding to 
eruption of Mount St. Helens. It utilizes the public meeting transcripts, 
r«l and written comments made at the meetings, and letters submitted for the 
sOrd following the meetings. A synopsis of the comments on one of the 
lncipal components of the plan, the sediment strategy, is contained in the 
01 lowing paragraphs. 



WIS OF COMPREHENSIVE PLAN COMMMENT 

Public reaction to strategies designed to solve the sediment problem 
n Red from a preference for continuation of the current dredging program to 



55-487 0-86-15 
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recommendations for construction of a sediment retention structure on the 
Toutle River. Major public sentiment hacked the solution which would resolve 
the problem by retaining the material in the Toutle River. A large majority 
expressed support of the single retention structure on the Toutle above its 
confluence with the Green River. People from the Toutle Valley generally 
opposed sny dams on the Toutle River. 

The Governors of Washington, Oregon, and Idaho, and the Community Consensus 
Position (which was signed by 39 representatives of local government, servlct 
and civic organizations) also expressed support for the single retention 
structure. The U.S. Fish and Wildlife Service agreed to this strategy with 
provisions for fish passage. The U.S. Geological Survey preferred to control 
sediment as close to Its source at possible to minimize Impacts of downstream 
sediment transport and stated a concern that a large Increment of storage (10 
mcy) should be provided on any structure as early as possible to accommodate 
the possibility of a major event. 



Public Involvement Program 

The public involvement period began on 29 November 1981, with the news releas 
announcing availability of the Comprehensive Plan report and public meeting 
dates. Comments for the record were received through 5 January 1984. During 
that 37-day period, the Corps made 12 presentations to an estimated 1,300 
people . 

The major component of the public involvement program centered on six public 
meetings during December. These meetings were held at locations and times 
indicated below. 

Date Location Time 

3 December Vancouver, Washington 1300 

5 December Toutle, Washington 1930 

6 December Castle Rock, Washington 1930 

7 December Kelso, Washington 1930 

8 December Kelso, Washington 1230 
8 December Woodland, Washington 1930 
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In rtddltlon to the six formal public meetings, the Corps gave six other 
presentations to local groups requesting background on the study. 



Date 


Location 


Group 


22 November 


Longvlew, Washington 


Longvlew Chamber of Commerce 


I December 


Toutle, Washington 


Residents of Toutle 


9 December 


Olyrapla, Washington 


Washington State Agencies 


13 December 


Vancouver, Washington 


Mount St. Helens Scientific 
Advisory Board 


14 December 


Longvlew, Washington 


Longvlev Rotary 


14 December 


Olytnpla, Washington 


Washington Legislative 
Select Committee 


20 December 


Woodland, Washington 


Woodland Chamber of Commerce 



The first public meeting held In Vancouver, Washington, provided an oppor- 
tunity for residents of the Portland-Vancouver metropolitan area to give their 
views. The afternoon meeting also attracted staff from various agencies. 
Navigation Interests were represented since Portland and Vancouver are the two 
major ports In the region. 

A large percentage of the local population attended the Toutle public meeting. 
Although not threatened by flooding from the sediment problem, people In the 
Toutle Valley would be affected by a sediment retention dam on the Toutle 
River, in addition, the population felt threatened by any failure of the 
natural dam Impounding Spirit Lake. 

Castle Rock, located on the Cowlitz River near Its confluence with the Toutle 
tlver, would be endangered not only by flooding from a breach of the Spirit 
t*«Ke dam but also from loss of flood control caused by deposition of sediment 
in the Cowlitz River. This third public meeting was the first where both 
issues were of equal concern to the attendees. 



The next public meeting took place in the Longvlew-Kelso area, the most popu- 
lated and developed area threatened by flooding. This evening session had the 
nl ghest attendance of the six meetings. The major concerns were both flood 
control and navigation, affecting both Individuals and businesses. 
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The fifth aeetlng was also held in the I.ongv iev-Kel so area during the after- 
noon. This session was timed to encourage attendance hy night shift workers 
and elderly people. Some staff from local Agencies and businesses also 
attended. 

The final public meeting occurred In Woodland, a city on the Lewis River. The 
only direct Impact on this city would develop If the Corps implemented the b\ 
alternative for the Spirit Lake component, since this alternative Included t' 
dlacharge of water Into the Lewis River. Discussion at this meeting focused 
on alternatives for a permanent Spirit Lake outlet. 

Meetings were planned at locations and times to insure maximum attendance. 
Advance notice of the meetings appeared in local newspapers and in announce- 
ments over television and radio. The format of each meeting Included a formal 
presentation of the study, public testimony, and a question and answer period. 
It 1b estimated that a total of 1,000 people attended the meetings. In addi- 
tion, 257 written comments were received initially, with another f>9 comment 
sheets received through the mall. 

Public Comment by State, Agencies and Other Public Croups 
Congressman Don Bonker, State of Washington 

Sediment Strategy . Accepts Comprehensive Plan recommendation that the single 
retention structure is the best and the most cost-effective solution. 

State of Washington 

Sediment Strategy . Prefer single retention structure located on the Toutle 
River above its confluence with the Creen River, based on the following 
concerns : 

(a) Sediment should be contained In the upper reaches of the Toutle River 
above Its confluence with the Creen River, 
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(b) Permanent solution should minimize Impacts on residents, transports-* 
tlon routes, and on fish and wildlife. 

Other Concerns. The Administration's proposal for local and State cost- 
sberlng, as described In the Comprehensive Plan Is totally unacceptable. 
Traditional cost-sharing formula should apply and Include costs for fish and 
wildlife mitigation measures. Favor a greater margin of safety and subsequent 
permanent Spirit Lake level 10 to 20 feet below the recommended 3,440 feet. 

8tate of Oregon 

Sediment Strategy. Supports the single retention structure based on the 
following concerns: 

(a) Least costly alternative, 

(b) Less risk than with multiple retention structures, 

(c) Immediate action so congressional authorization can occur In 1984, 

(d) Impairment of navigation access to ports of lower Columbia of serious 
economic concern. 

gg^gra i Emergency Management Agency, Washington, D.C. 

If^iBejlt^tja^eg^. Urge rapid progress towards the final solution. 

°lfo£. Concerns . Support 100-year flood level as minimum flood protection 
lev el to be achieved and maintained. 



U.S. FUh and Wildlife Service 



8t)dl— nt 8trate gy . Concerned about ft ah paaaage and loaa of wildlife habitat 
Recommend alngle retention structure becauae lmpacte to flah and wildlife are 
leaa damaging than with the multiple retention structures. 

Depart— nt of interior, Geological Survy 

Sediment Strategy . Sediment management 8trategy ahould provide a large Incr 

ment of storage (100 mcy or more) aa soon aa poaalble and Impound the aedlma 

aa close aa poaalble to lta source. This atrategy would minimize negative 

Impacts of downstream sediment transport and accommodate sediment yields 
generated by major volcanic, seismic, and hydroioglc cventa. 

Other Concerns . Mount St. Helena la In an eplaode of eruption that could lat 
for aeveral decades. This is a period of geologic and hydroioglc Instability 
which must be planned for. There are concerns about the Impact of Spirit 
discharge on the chemical and biological quality of alternative receiving 
waters. 

Commu nity Consensus Position 

Sediment Strategy . Single retention structure on North Fork Toutle at the 
Green River alte la the preferred alternative for sediment control. 

Other Concerns . If further studies Indicate safety problems exist for west 
side tunnels, would not oppose tunnel to Smith Creek as long as raltigative 
measures are Implemented to protect Lewis River drainage. 

Urges use of the traditional formula wherein the Federal Government pays 100 
percent of construction costs. 

The following local government, service, and civic organizations signed the 
Community Consensus Position document: 
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o Cities, County, and Regional Government 

- Cowlitz County Board of Commissioners 

- City of Longvtew 

- City of Kelso 

- City of Castle Rock 

- City of Kalama 

- Cowlltz-Wahklakura Governmental Conference 

o Service Districts 

- Public Utility District No. 1 of Cowlitz County 

- Longvlew School District Board of Directors 

- Kelso School District Board of Directors 

- Castle Rock School Board of Directors 

- Kalama School District 

- Beacon Hill Sewer District Board of Commissioners 

- Consolidated Diking Improvement District No. I (Longvlew) 

- Consolidated Diking Improvement District No. 3 (Kelso) 

o Ports 

- Port of Longvlew Board of Commissioners 

- Port of Kalama 

- Port of Portland 

- Port of Astoria Commission 

- Pacific Northwest Waterways Association 

o Political Organizations 

- Cowlitz County Republican Central Committee 

- Cowlitz County Republican Men's Club 

- Cowlitz County Republican Women's Club 

- Cowlitz County Democratic Central Committee 

o Civic Organizations 

Cowlitz Economic Development Council 

- Longvlew Chamber of Commerce 
Kelso Chamber of Commerce 
Castle Rock Chamber of Commerce 
Kalama Chamber of Commerce 
Yale/Cougar Community Council 
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o Union* 

- International Longshoremen 's & Warehousemen's Union Local 21 

- United Food and Commercial Workers, Local 367 

- Association of Western Pulp and Pulp Workers Local 153 

o Service Organisations 

- Kelso Rotsry Club 

- Pioneer Lions Club 

o Other Organisations 

- Hount St. Helens Protective Association 

- Wlllapa Hills Audubon Society 

- Castle Rock Lions Club 

- Nstlonal Association of Women In Construction 

- Longvlew Early Edition Rotary 

Covlltt Conservation District, Kelso, Washington 

Sediment Strategy . Recommends a single retention structure ss far upstresm as 
feasible above the confluence of Green River and North Fork Toutle River. 

O ther Concerns . Mount St. Helens disaster is a national concern. Federal 
Government should pay for all expenaes. 

Port of Portland, Portland, Oregon 

Sediment Strategy . Urges the single retention structure as the best approach 
Other Concerns . 

(a) Recognize that this is a national issue. 

(b) Disagree that more study will improve sediment estimates. Feel 
- current ones are best available. 



/ 
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' (c) Nothing suggests that wotting will lessen magnitude of problem. 

(d) Single retention structure has advantage over multiple retention 
■ffttcturas In flexibility, flood control, and environmental impacts. 

of Lewlston, Lewis ton, Idaho 

Sediment Si r.ilci'.v. Cri-oinm.Mid s single ri'lcnl Ion st rucliirc. 

Other Concerns. Mount St. Helens is a national Issue and should not be 
approached through cost-sharing means of local government. Prevent sediment 
from entering the Columbia River and Impacting navigation In the river 
channel . 

Port of Vancouver, Vancouver, Washington 

Stdlment Strategy . Recommends single retention structure In the Interest of 
time and in the long terra, money. 

Other Concerns . Maintain a safe and assured AO-foot channel from the Pacific 
Ocean to the Port of Vancouver. Action is needed now. 

Mount St. Helens Chamber of Commerce (Toutle River Valley) 

Sedjn ent Strategy . Continue to dredge the Cowlitz and Columbia Rivers. 

iighg JTransportatlon Council 

§£lipent Strategy. Single retention structure Is described as satisfying most 
criteria and reducing the costs of navigation. 
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OthT Conccrnt . Impairment of navigational access to the lower Columbia Rift; 
Is a serious economic concern to Idaho. Columbia River navigation channel la 
essentisl to the economy of the Psclflc Northwest and should he maintained. 

Pacific tlm Trade Associatio n 

Sad 1 man t Strategy . Solution should be Implemented now to contain material 
the Toutle Basin, leaving the available Columbia River dredged disposal sites 
for other dredging needs. 

Other Concerns . Depend very hesvily on the Columbia River and Its trlbutsrl 
to transport products. Action should be taken immediately . 

Weyerhaeuser Company, Long view, Washin gton 

Sediment Strategy . Better Information Is needed about the amount, timing and 
source of sedimentation In the rivers before determining the best way to 
handle the sediment problem. 

Other Concerns . Mitigation for fish and wildlife is secondary to life and 
property concerns and is not needed. Funding of the solutlon(s) should be 
entirely from the Federal level. 

Mount St. Helens Scientific Advisory Board 
Sediment Strategy . No position stated. 
Other Concerns . 

(a) Safety of people downstream should be first priority. 

(b) Flexibility must be part of any selected alternative. 

(c) Presented these recommendations to U.S. Forest Service. 
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Suram/i r let of Written and Oral Responses 

flit consensus of public testimony supported the single retention structure as 
a solution to the sediment problem. The two exceptions were the Mount St. 
Helens Chamber of Commerce, who preferred continued dredging, and the 
Weyerhaeuser Company, who recommended waiting for better Information before 
taking a selection. The U.S. Geological Survey stated no preference among the 
Strategies, urging only that sediment be controlled as close to Its source as 
possible. 

Other concerns expressed by the public included the following points. Those 
commenting on cost-sharing supported 100 percent Federal funding. Many cora- 
atots requested quick action for a solution to both the Spirit Lake and sedl- 
■snt problems. The U.S. Geological Survey conveyed several technical concerns 
about various alternatives to both the Spirit Lake and the sediment problems. 
Tht Federsl Emergency Management Agency advocated the 100-year flood level as 
the minimum maintained for the communities along the Cowlitz River. The U.S. 
Forest Service, the Federal management agency for the lands around Spirit 
Lake, did not provide a position on the various alternatives. 

This summary of responses as shown in Figure Vlil-1, reflects a range of 
community sentiments, extending from a community Interested only In impacts of 
* specific Spirit Lake outlet (Woodland) to a community concerned only in 
•ffects of single retention structures (Toutle). It encompasses s cross 
section of populations from large communities to small and of publics 
including environmental groups, agencies, counties, and ports. 

A common area of agreement among all providing their views was the need for a 
<H»ick solution to the problems created by the eruption of Mount St. Helens and 
« desire for relief from cost sharing. 

In addition, several informal groups of Individuals provided written and oral 
recommendations to various levels of the United States Army Corps of Engineers 
•nd to the Army Secretariate. An example of this Input was that of Alden 

8 . who opposed any dam construction based upon the premise that the Toutle 
Was armo «*ing itself sufficiently from natural means so that the flood 



thr «*t from sediment 



would correct itself in time. 
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No. Of 
Response! 



iee 



Responses opposed 
to Strategies 



Strategies 



■ Limited Permanent Evacuation 

- Sediment Stabilization Basins 

- Multiple Retention Structures with Dredging 

- Multiple Retention Structures without Dredging 

- Single Retention Structure 



Figure VIII-l. Summary of Response to Comprehensive Plan 
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OPSIS OF FEASIBILITY REPORT COMMENT 



bile Involvement Program 

« Public meeting on the Feasibility Report attracted 103 people, 27 of whom 
ettlfled. Of the tndivlcuals who spoke at the meeting 15 supported and 12 
noted the preferred plan as shown in table VIII-l. Most of the opponents 
Atmberi of the Toutle Valley Preservation Association and residents of 
tit Valley. 

ff ,uw issuea surfaced at that public meeting that were not dlacussed during 
1983 meetings. All speakers urged that a quick decision should be made on 
lch alternative will be Implemented. Most speakers also opposed the 
propostl for local cost sharing of lands, easements snd rights-of-way. 

Table VI 11- I TESTIMONY AT 
29 NOVEMBER 1984 PUBLIC MEETING 



Opposition 

Toutle Valley Preservation Association 
Mount St . Helens Chamber of Commerce 
Individuals (10) 



12 Total 



Support 

Washington Department of Emergency Management 
Cowlitz County Board of Commissioners 
Cowlitz Economic Council 
Longvlew Chamber of Commerce 
Longvlew Fibre Company 
Longvlew Treatment Plant (Water Dept.) 
Pacific Northwest Waterways Association 
Port of Longvlew 
p ort of Kalama 
Port of Portland 

Cowlitz County League of Women Voters 
Individuals (A) 



15 Total 
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Public Coanent by State, Agencies and Other Public Croups 

In addition to oral testimony presented at the public meeting, written 
comments were received from Federal, State and local agendas, groups and 
private Individuals during the 45-day public review. * graphic summary of 
written responses by group snd position Is shown In figure VIIl-2. These 
letters And appropriate responses are contained In exhibit 2 of this repo 

As with the oral testimony written opposition to the preferred plan came 
primarily from Individuals In the Immediate study area, some of whomc are 
members of the Toutle Valley Preservation Association. No Federal, State 
local agency opposed the preferred plan although some changes were sugges 
Local agenclea and Individuals opposed cost-sharing from local sources. 
State and Federal agencies requested more fish and wildlife mitigation as 
federal portion of the project costs. Responses from agendas are suraraar 
below. 
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RESPONSE SUM 

100 - 



50 " 



-50 



rarcsa BB8H 



GROUP 

1. FEDERAL GOUERNMENT 

2. STATE GOVERNMENT 

3. LOCAL GOVERNMENT 

4. SPECIAL INTEREST GROUPS 

5. INDIVIDUALS 



Figure VIII-2 Summary of Response to Feasibility Report 
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Stitt of Waahlngton 



The Scute supports quick construction of the preferred alternative. Fish and 
wildlife mitigation costs should he part of Federal funding. The proposed 
coat-sharing responsibilities sre acceptable. 

Department of the Interior 

(Flah & Wildlife Service & U.S. Geological Survey) 

This sgency felt that the environmental Impact atatement should have dlscussod 
the preferred plan In more detail. They specifically cited lack of flah & 
wildlife Impacts aa a major dlflclency. They also felt the estimate of 
sediment erosion was too conservative. Some potential hazards such as 
upstream lakee, mudflows and eruptions were not emphasized enough. Therefore, 
provision should be made in design of the SRS to accomodate a major mud flow 
without displacing the pool. 

Department of Health & Human Services 

This sgency supported Implementation of Alternative 1 from the Comprehensive 
Plan - (limited permanent evacuation). They did not comment on any 
alternatives currently being considered. 

Environmental Protection Agency 

This agency felt that the environmental Impact ststement should have been 
detailed in discussing the preferred alternative. Fish & wildlife Impacts 
were not discussed in enough detail. 
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Department of Agriculture 
(U.S. Forest Service) 

This agency did not comment because the proposed work was outside the Nstlonal 
Volcanic Monument which they manage. 

Ptparf cnt of Co—rce 

(National Marine Fisheries Service) 

This agency was concerned that provisions for anadromous fish passage should 
be Included In design and construction of the SRS. 

Department of Transportation 

This agency had no comment because they are no longer Involved with any road 
systems in the Toutle River Valley. 

Community Consensus Position (A3 Entitles) 

The preferred alternative Is the best choice for solving potent lsl flooding 
and navigation problems. The concept of cost sharing Is understood and 
supported In concept by the local governments, but they do not feel this cost 
should be borne by the cities or county. A solution to the sediment problem 
needs to be implemented as soon as possible. 
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Cities, County, and Regional Government 

- Cowlitz-Wahkiakum Governmental Conference 

- Cowlitz County Board of Coma Ins loners 

- Clark County Board of Commissioners 

- Columbia County Board of Commissioners 

- Skamania County Board of Commissioners 

- City of Longvlew 

- City of Kelso 

- City of Castle Rock 

- City of Kalama 

- City of Woodland 

- Town of Cathlaraet 

Service Districts 

- Public Utility District No. 1 of Cowlitz County 

- Longvlew School District Board of Directors 

- Kelso School District Board of Directors 
■ Castle Rock School Board of Directors 

- Kalama School District 

- Beacon Hill Sewer District Board of Commissioners 

- Consolidated Diking improvement District No. 2 (Woodland) 

- Consolidated Diking Improvement District No. 3 (Kelso) 

- Cowlitz Economic Development Council 

Ports 

- Port of Longview Board of Commissioners 

- Port of Kalama 

- Port of Portland 

- Port of Vancouver, U.S.A. 

- Pacific Northwest Waterways Association 

- Wahkiakum Port District #2 

Political Organizations 

- Cowlitz County Republican Central Committee 
Cowlitz County Republican Men's Club 

- Cowlitz County Republican Women's Club 
Cowlitz County Democratic Central Committee 

- Cowlitz County Democratic Men's Club 
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o Civic Organisations 

- Long view Chasiber of Commerce 

- Kelso Chamber of Commerce 

- Castle Rock Chamber of Commerce 

- Kalama Chamber of Commerce 

- Yale/Cougar Community Council 

o Unlona 

- International Longshoremen's & Warehousemen's Union Local 21 

- United Food and Commercial Workers, Local 367 

- Association of Weatern Pulp and Pulp Workers Local 

- Teamster's Local #58 

- Carpenter's Union Local #1707 

o Other Organizations 

- Wlllapa Hills Audubon Society 



Toutle Valley Preservation Association & Mt . St. Helens Chamber of Commerce 

These groups feel that erosion of the debris avalanche Is stabilizing fsster 
than anticipated In the Feasibility Report. Therefore, other minimal, non- 
structural actions such as bank protection and vegetation planting would be 
effective In stopping downstream problems. 

Weyerhaeuser Company 

This company emphasized the need to refine the sediment budget before final 
■election of the preferred plan. The Green River Site for an SRS Is supported 
If current analysis Is substantiated by continuing sediment monitoring. No 
•ddltlonal resource mltlgstlon is Justified beyond thst Indicated In the 
feasibility Report. Project funding should be s federal responsibility. 
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FINAL 



CHAPTER IX - ENVIRONMENTAL IMPACT STATEMENT 
AND SECTION 404(b) EVALUATION 

Cowlitz 'I. mi Mr Feasibility Study 



The responsible lead agency Is the U.S. Army Engineer District, Portland. 
Abstract 

The 18 May 1980 eruption of Mount St. Helens left a debris avalanche contain- 
ing an estimated 3 billion cubic yards of material on the upper reaches of tht 
North Fork Toutle River. Material eroding from the avalanche moves 
downstream, some of it passing through to the ocesn and the remainder 
depositing in the river channels. The sediment deposits, if not removed, 
could eventually create a flooding possibility for downstream urban areas. An 
active dredging program, however, has removed the Infill snd maintained the 
100-year flood protection authorized by PL 98-63. A number of alternative 
measures to control sediment movement hsve been considered, including no 
action and a nonstructural plan to evacuate permanently a large portion of the 
lower Cowlitz flood plain while raising levees to increaae flood protection 
for Kelso and Longvlew. Structural measures considered Include sediment 
stabilization basins, multiple retention structures both with and without 
dredging, and a single sediment retention structure. A sediment retention 
structure located on the North Fork Toutle upstream of the Green River 
confluence was selected as the preferred slternative. With this plan the 
maximum amount of sediment would be retained In the upper watershed. The 
retention structure could be built In stages, allowing flexibility la 
responding to actual rates of erosion from the debris avalanche. The 
environmental effects of the preferred alternative Include blocking the 
passage of anadromous fish into the North Fork Toutle River above the 
confluence with the Green River. Fish passsge is proposed to mitigate this 
impact. Retention of sediment behind the structure would substantially reduce 
sediment deposition in the Toutle and Cowlitz Rivers, sllowlng the re- 
establishment of riparian vegetation and the natural restoration of fish and 
wildlife populations and habitat downstream of the structure. Requirements 
for dredging In the lower Cowlitz and Toutle Rivers to maintain flood protec- 
tion would be reduced. Sedimentation in the Columbia River would be reduced, 
requiring less dredging to maintain the navigation channel and less disposal 
of dredged material on riparian lands. Economic benefits would result from 
the reduction in potential flood damages. Adverse social and psychological 
conditions now evident and that would Increase with a no-action situation, 
would be lessened as residents received assurance that their homes and com- 
munities were once sgaln safe from destruction by flooding. 

For further information please contact: 
David Kurkoskl 

U.S. Army Engineer District, Portland 
P.O. Box 2946 
Portland, OR 97208 
Telephone: (503) 221-6094 
(FTS) 423-6094 

Note: information, displays, and maps referred to in the main report and 
appendixes are incorporated by reference into this EIS. 
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SUMMARY OF MAJOR CONCLUSIONS AND FINDINGS 



fraferrad Alternative; 

The Corpa of Knglncers considered five alternative plana to control the 
•ovement of sediment from the debrla avalanche on Mount St. Helena. The 
alternatives Include: limited permanent evacuation, aedlment stabilisation 
basins, multiple retention structures with dredging, multiple retention 
structures without dredging, end s single retention structure (SRS). No 
sctlon was slso considered. 

Engineering and economic studies determined that a alngle retention atructure 
on the Toutle River would be the moat efficient and cost-effective means of 
controlling sediment from the debris avalanche. The studies analyzed three 
sites as potential locatlona for a single retention structure: LT-3, on the 
main stem Toutle River at river mile (RM) 9.5; Kid Valley, on the North Fork 
Toutle River at RM 6.9; and Green River, on the North Fork Toutle River at RM 
13.5. Based on these analyaea and their potential environmental effects, the 
Green River site with a 177-foot atructure and aaaoclated actions waa aelected 
as the preferred alternative. 

Physical Effects 

An SRS at the Green River site would Impound 299 mcy of sediment covering 
3.267 surface acrea during the 50-year project life. Ultimately 411 mcy of 
sediment would be trapped over 4,100 surface acrea. Total project lands at 
the SRS site would total 7,470 acrea. Staged construction could provide 

•xibillty in responding to actual aedlment accumulation. Ponding of water 
would occur behind the atructure, which would detain river flows and lncreaae 
•edlnent trepping efficiencies. Two years of downstream dredging in the 

Hti and five years in the Columbia would be neceaaary to remove material 
•roded downstream of the eite and material passed downstream during 
cona true t ion. 
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Biological Effcctt 



The Green River SRS would block passage of anadromous fish to upstream ar 
However, of the sites considered, the Green River site would block the least 
amount of area and would allow unimpeded fish passage to the South Pork Tout Is 
River and the Green River. If fish passage Is provided around this structure 
this fish blockage would be alleviated. Over the period of sediment delivery, 
sediment would be trapped behind thla structure snd would cover the North Pork 
Toutle River snd portions of trlbutsry streems. 

The Green River sediment retention structure would allow the stream channel 
downstream to stabilise, and riparian wetland and upland areas to develop. 
Establishment of vegetation behind this structure would be retsrded by sedi- 
ment accumulation. Once aedlment stabilization Is schleved, vegetation would 
reappear, developing Into wetlands or wet meadows. 

Social and Economic Effects 

Positive effects to locsl social and economic conditions would result from 
the control of sediment movement by a retention structure at the Green River 
site. Community viability In the lower Cowlitz floodplaln would improve with 
this alternative because the threat of flood damages would be reduced. Busi- 
ness and Industry could invest and expand without the uncertainties which had 
existed due to the continuing flood threat. 

Cultural Resources 

Investigation of the site of the Green River SRS and the sediment Impoundment 
area indicates thst no significant cultural resources are present In the 
project area. 
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I. PURPOSE AND NKKD 



Thli draft Environmental Impact Statement accompanies a draft Feasibility 
Report. The purpose of the feasibility study is to develop plana for a 
permanent solution to the sediment problem and to recommend congressional 
authorisation and funding for construction. 

Public Concerns : Intense public concern exists for protection of life and 
property in the areas of the Lover Covlltz and Toutle River valleys subject to 
the threat of flooding reaultlng from continued sedimentation. Material erod- 
ing from the debris avalanche on Mount St. Helens Is being deposited on the 
lover river channels, Increasing the risk of flooding in the developed areas. 
Containing the greatest population concentration In Covllte County, the lover 
Cowlitz River flood plain la the area of greatest potential damage. Also, the 
long-term preservation of the economic and social viability of the communities 
on the lover CovlltE Is a major concern. 

The fish and vildllfe resources of the Toutle River system are the natural 
resources of greatest concern in the study area. Mudflovs folloving the 
18 May 1980 eruption severely harmed fish and vildllfe populations, but the 
passage of time is expected to correct the damage done by nature. All of the 
alternative sediment control plans have been evaluated to determine their 
effects on the long-term recovery process of fish and vildllfe habitat and 
populations. 

Planning Objectives : The primary planning objectives of this study are: 
(I) the reduction of flood threat to life, property, and transportation 
■ys terns and (2) the maintenance of navigation on the Columbia River. Other 
planning objectives encompass protection of vater quality, reduction of bank 
erosion (Including areas used for dredged material disposal), protection of 
*lth and vildllfe resource, maintenance of cultural resources, and minimisa- 
tion of adverse effects on the local economy. 

I 
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II. ALTERNATIVES 



INTRODUCTION 

This Feasibility Report constitutes the second major stage in evslusting 
alternative measures and plans for controlling sediment from the Mount St. 
Helens debris avalanche. The first stage Involved the Comprehensive Plan, 
which identified and screened through a plan formulation process measures to 
control the sediment or reduce damages. These measures and the screening 
process are described in appendix A, "Comprehensive Plan, the Planning 
Process." The analysis of slternstlve set Ions In the Comprehensive Plan 
determined the single retention structure alternative the most efficient and 
cost-effective meana of meeting the planning objectives. The Feaalblllty 
Report follows up on the Comprehensive Plan by focusing on three alternative 
locations and a range of alternative strings for the single retention 
structure. 

This Envlronmentsl Impact Statement covers both the alternative plans 
described In the Comprehensive Plsn snd the alternative site locstlons for t 
single retention structure snalyzed in this Fesslblllty Report. This Is 
consistent with the regulations of the Council on Environmental Quality for 
Implementing the procedural provision of the National Environmental Policy Act 
(AO CFR 1502-14). 



PLAN FORMULATION: ALTERNATIVE MEASURES CONSIDERED 

Most of the actions considered in this study were derived from measures taken 
during the emergency response to the eruption of Mount St. Helens. The Corps 
of Engineers has been able to draw upon field experience In an unprecedented, 
complex situation. This experience served as a pre-select Ion process. Of the 
13 measures selected for screening, all have either been field tested or 
derived from actions applied In the study area. In addition, the Cotps' wide 
experience In comparable flood-threat situations served In the determinations 
of the preliminary screening. 
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Haas u res considered for Inclusion In plans addressing flood protection and 
reduction of navigation lmpacta Included the following: 



o Tempor ary Evacuation : Evacuation of realdenta from vulnerable areas at 
times of high threat of flooding. 

0 Limited Per m anent Evacuation : Permanent evacuation of areaa upatream of 
Longview and Kelso, Washington. Federal, Stste, or local government would 
purchase property. Use of the sres would be limited thereafter. 

1 Land U ae Reg ulations : Zoning restrictions snd morstorlums on construction 
in threatened areaa. 

o Seeding and Planting : Seeding and planting of appropriate vegetation la 
the devastated areas sround Mount St. Helens, with fert llitation of 
nutrient-poor sediment. 

0 Floo d proofing : Alteration of structures to reduce or eliminate damage 
from flooding; to be fully effective, meaaure requlrea maintaining access 
to structure. 

0 ft*l»e B ridges: Raising of Interatate Highway 5 bridges snd the 
Burlington-Northern Railway which span the Toutle River. 

o Raise Cowlltt Levees : Raising of levees along the Cowlitz River in areaa 
of greatest potential flood damage, from Castle Rock to the mouth of the 
Cowlltt River. 

o Cowllts Erosion Control : Stabilisation of eroalon from dredged material 
disposal areaa developed during emergency set Ions sfter the major erup- 
tion, or from interim work, would be accomplished by realoplng and 
rlprapplng. 

o Cowllts Dredging : Dredging all or part of the Cowlitz River between Its 
south and confluence of the Toutle River. 

Channel Constrictions : Placing groups of pilings in a row across the 
river current; constriction at times of high flow tends to create "ponda" 
behind the pilings, thua reducing water velocity and promoting deposition 
of sediment. 

S ediment Stabilisation Baalna (SSB) : Continued excavation of ponda at 
•reaa where the Toutle River naturally flattens; the ponds reduce flow 
velocity, causing sediment to fell out. 

Multiple Retention Structures (MRS) : Consists of construction of rockflll 
dams. These structures reduce water velocity; as a result, sediment 
••ttles out. High flows paaa over a apillway. 

Si ngle Retention Structure (SRS) : Conat ruction of a large retention 
•tructure to capture eroding sediment. Floods would paaa over a apillway. 
Construction could be phaaed, as needed, until all eroded material la 
•tored. 



That* Miiurai were screened In two step*. In the first screening, the 
following criteria were applied: 



Basic: 1. Provldea flood protection 

2. Reducea impacts to navigation 



Other: 1. Stabilised river hank* 

2. Malntalna water quality 

3. Minimised Impacts to fish and wildlife 



Measures that passed initial screening were subjected to more pointed , 
specific criteria of a second screening, baaed on the following questions: 



o To whst extent does a measure trsp sediment in the upper Toutle River 
Baaln? The more sediment thst moves into the Cowllts River, the more 
problems it creates. 

o Does the measure Intend to use available, nearby sites for dredged or 
excavated materials? The fsrther materials are moved, the higher the 
cost. 

o To what extent doea the measure allow for fish migration? The smaller the 
river blockage, the greater potential for accommodating fish passage. 

o Is the measure consistent with current and planned land use? Prime agri- 
cultural or other desirable land should not be used for dredged material 
disposal areas. 

o Is the measure compatible with other agency actions and authorities? Does 
the measure compete with other agency act lone and can a potential sponsor 
participate in implementation? 

o How effective is the measure? Is the measure Implement able and can the 
measure be implemented in time to satisfy the planning object lvea? 

o Is the measure acceptable to the public and the State of Waahlngton as 
well as local governments? 



ALTERNATIVE PLANS 



The second screening identified five measures warranting consideration aa 
alternative plana. These alternative plana are discussed briefly below. 
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Limited Per— nent Evacuation 



Lands and iaproveaante In the Cowlitz River flood plain upstreaa of Longvlow- 
Kslso would be purchaaed and allowed to flood aa the Cowl Its River filled with 

iaent. Lexington and part of Caatle Rock would be Included In the pur- 
chaae. Soae 5,000 people would receive relocation aaalatance. The flood 
lain would Include the Cowl It 7. Valley froa Longvlew to Toledo. Additional 
ghts-of-way would be required for leveea in Longvlew and Kelso. Then leveea 
Id be ralaed and aet back to accommodate higher river levele. The 1-5 and 
Burlington-Northern bridge and their approaches, would be ralaed where they 
croaa the Toutle and Coweaan Rivera. Extensive dredging would be required on 
Coluabla River and possibly on the Cowlitz River aa well. 

Sedlaent Stabilisation Baelna 

Sediment stabilisation baa Ins (SSB) would be located at three sites on the 
Toutle River where SSB's have been operated before. SSB 'a are excavated sumps 

the river which slow streaa currents so that the sedlaent settles out. 
This process requires year-round dredging and extensive off-site disposal. 
Low trapping efficiency during peak flows would require dredging in the 
Cowlitz and Coluabla Rivera. 

Multiple Retention Structures with Dredging 

Rerth and rockfill structures would be constructed acroaa the Toutle River at 
four sites. These 40-foot-hlgh structures would prevent sedlaent froa passing 
in all but extreae flood conditions. Ail four structures would be built con- 
currently under this aanageaent strategy. Material would be dredged froa 
^•Mnd these structures on an as-needed basis in order to maintain trapping 
capacity. Off-site disposal would be required for the large volume of dredged 
■•terlal. Additional dredging would be required in the Cowlitz and Columbia 
livers. 
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Structures would be incrementally constructed scrota the Toutle River at thret 
sites. These 160- to 190-f oot-hlgh structures would prevent sediment from 
passing in all but extreme flood conditlona. Structurea would be built In 
sequence with the downstream structure being built first. As sediment was 
trspped behind the structures, it would not be removed, but spillways would bs 
raised aa needed. Downetream measures would be required to deal with the 
material already In the system below the structure, including dredging on the 
Cowl itr and Columbia Rivera. 

Single Retention Structure 

A alngle retention atructure would be conatructed to prevent sediment from 
paaslng In all but extreme flood conditlona. Sediment trapped behind the 
structure would not be removed. Downstream measures would be required for two 
yeara to deal with the material already In the ayatem below the structure, 
including dredging on the Cowlitz snd Columbia Rivers* 

Three altes have been identified for location of an SRS: LT-3 located on the 
main stem Toutle River at approximately River Mile (RM) 9.5 at the mouth of 
Hollywood Gorge near Tower; Kid Valley located on the North Fork of Toutle 
River at approximately RM 6.9 near Kid Valley; and Green River, also located 
on the North Pork of the Toutle River at approximately RM 13.5, Just upstream 
from the mouth of the Green River. Each of these aitea has physiographic 
features ideal for construction of a aedlment trap. They are composed of 
both narrow segments of the river vslley, where s structure can be built 
within rock abutments, and a much wider valley segment upstream, with a broad 
flood plain area capable of atorlng large volumes of both sediment and water. 
The configuration of the alngle retention atructure would differ depending on 
the location and on whether or not staged construction la used. Generally, 
the atructure would consist of sn RCC gravity dam, an ungated overflow spill' 
wsy discharging Into a stilling basin, and an outlet atructure to provide flow 
and water quality control. 
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W ACTION 



In this alternative, the Federal Government would take no atructural or non- 
structural action to control the deposition of sediment In the lower Toutle 
end Cowlitz Rivera; however, the 40-foot navigation channel In the Columbia 
fiver, an existing Pederal project, would be maintained. Sediment transport 
snd deposition In the Toutle and Cowlitz Rlvere would continue unchecked, as 
described In the section "Environmental Effecta of Alternatlvee" of this 
environmental Impact atatement. 



BASE CONDITION 

A base condition has been selected which recognises the continuing Federal 
responsibility for flood protection messuree much as those Implemented peri- 
odically since the May 1980 eruption. Continuation of Interim flood protec- 
tion on the lower Cowl Its Is authorized by Public Law 98-63, enacted In 1983. 

The base condition represents the level of flood protection which existed 
following the completion of Cowlitz River dredging In December 1983. Using 
dsts developed for the sedimentation analysis described In appendix C, quanti- 
ties of material dredged to maintain the baae condition have been estimated. 
These quantities, listed In appendix D, exhibit 1, amount to 113 mcy over the 
•tudy period. Dredging would occur at the mouth of the Toutle, In the 
vicinity of Caatle Rock, and on the lower Toutle River. The location of both 
dredging and disposal would be determined as the need arises. A list of 
Potentlsl disposal sites for future use Is contained In appendix D, exhibit 
M Information available at this time Is Insufficient to clearly define the 
timing snd extent of needed dredging and disposal activities; therefore, a 
■ore detailed assessment of the environmental lmpacta of these actions would 
required prior to Implementation. Continued dredging of 71 mcy would also 
required In the Columbia River to maintain the navigation channel. 



NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN (PREFERRED PLAN) 

National Economic Development (NED) plan calls for constructing a single 
retention structure on the North Fork Toutle River at approximately river mile 
. about two miles upstream of the Green River confluence. The structure 

*©Uld hp 177 c 

w/ feet above the existing streambed with a spillway height of 155 

feet. 
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COMPARATIVE EFFECTS Of ALTERNATIVE PLANS 



PHYSICAL ENVIRONMENT 



Toutle llwr 



Cowlltx River 



Columbia River 



Baa* 

Condition 



631 mcy of natarlal 
eroding froa tha dabrla 
avalancha will antar 
tha North Fork and main 
atea Tout la Rlvar 
batwaan 198) and 
203). Graval will 
••ttla out In tha uppar 
North Fork; haavy 
aedlaentat Ion In lower 
raachaa and channel 

braiding. 

39 acy of aedlaent 
would be removed from 
lower Tout la. 



Total aadlaant 
dapoaltlon would be 
about 78 acy by 2033. 



Sadlacnt would be 
raaovad froa lower 
Cowl Its aa needed. Up 
to 74 acy would be 
reaoved to aalntaln 
baae level flood pro- 
tection. Many new dle- 
poaal altea would be 
required, at varying 
dlatancaa froa river. 



Dapoaltlon In tha 
Coluabla would require 
dredging an additional 
14) mcy to maintain the 
federal ly-author Iced 
navigation channel. 



Up to 71 mcy would be 
raaovad froa Columbia 
navigation channel. 



Limited Saae aa no action. Saae aa no action. Saae aa no action. 

Permanent 

Evacuation 



Sediment 
Stabilisa- 
tion Baa Ins 
(SSBa) 



Would require estenalve 
dlapoaal areaa. 



Sedimentation In 
Cowlltx would be 
reduced compered to no 
action. 



Sedimentation In 
Columbia would be 
reduced compared to no 

action. 



Multiple 
Retention 
Structures 
(MRS) with 
dredging 



Permanent atructurea 
would retain aedlment 

In Toutle. 



Sediment In Cowlltx 
would be reduced 
compared to no action. 



Sediment In Columbia 
would be reduced 
compared to no action. 



MRS without 
dredging 



Sediment would be 
trapped In the Toutle 
and permanently 
retained while paaalng 
river flowa. 



Sedimentation In 
Cowlltx aubatantlally 
reduced compared to no 
action. 



Sedlmentstlon lu 
Columbia aubatantlally 
reduced compared to no 

action. 
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COMPARATIVE EFFECTS OF ALTERNATIVE PLANS 



FHTSlCAl* ENVIRONMENT 

Tout la tiwr 



Slnflr 
Retention 
Structure 
(SRS) 



Material eroded from 
debris avalanche would 
be ratalned In Toutla. 
Material would continue 
to be carried from 
sources downs tresm of 
the structurs for two 
years, incraaae In 
water temperature could 
occur (up to 7* to 9*F) 
due to ponding behind 
SRS. Downs trean effact 
would diminish rspldly. 



Cowl It* River 

Sedlaentatlon In 
Cowltti substsntlslly 
reduced compared to no 

action. 



Col umbia II war 

Sedimentation In 
Columbia substsnttslly 
reduced compared to no 

action. 
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COMPARATIVE EFFECTS OF ALTERNATIVE PLANS 



BIOLOGICAL ENVIRONMENT: FISHERIES 



Tout le Ri vrr 



Cowllts River 



Columbia River 



Contlnuad perturbation 
of N. Fork and main 
etem Tout la Rlvar for 
at laaat 3) yeara; 
recovery of flahary 
habitat estimated to 
require at laaat 73 
yaara ■ 



Continued eed Imentat ton 
and channel braiding 
could significantly 
reduce value of thla 
river aa a migratory 
channel for anadromoua 
flah. Sediment would 
continue to cover 
■pawning areaa. High 
turbidity levela would 
cont Inue . 



Sedimentation In the 
lower Columbia and 
eatuary would have 
adverae Impacts to 
fisheries reaourcaa. 
Major dredging actlvl 
tlea would cause much 
turbidity. 



Baae High turbidity levels 

Condition during dredging opera- 

tional upper Toutle and 
tributaries would 
remain accessible to 
anadromoua flah. 



High turbidity and has- 
arda to flah paasage 
during dredging opera- 
t lona . 



Increaaed turbidity 
during dredging opera- 
tion; loaaea of ripar- 
ian vegetation from 
dlapoaal . 



Limited 

Permanent 

Evacuation 



Same aa no action. 



Over the long term, new 
habitat would be 
created aa the river 
meandered and formed 
new channela, hack- 
waters, and oxbows. 



Sedimentation would be 
reduced compared to no 

act Ion. 



Sediment 
Stabilisa- 
tion Basins 



Same aa baae condition. 



Over the long term, new 
habitat would be 
created aa the river 
meandered and formed 
new channels, back- 
waters, and oxbows. 



Sedimentation would 
reduced compared to no 
action. Positive 
fisheries effects. 



MRS with Fish paasage blocked to 

Dredging moet of Toutle River 

and trlbutarlea. Flah 
ladders could be 
Installed, but removal 
of sediment would 
create additional haz- 
arda above structures. 



Improved conditions In 
Cowlltt for flah migra- 
tion. High turbidity 
levele during dredging 
behind MRS. 



Reduced sedlmentst Ion 
In the river and 
eatuary compared to no 
action. Poeltlve 
fisheries effects. 
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COMPARATIVE EFFECTS OF ALTERNATIVE PLANS 



HOtOClCAL ENVIRONMENT: FISHERIES 
Toutle 11 VT 



MRS without 
Dredging 



Single 
Retsntlon 
Structure 
(SRS) 



Flah paessge blocked to 
upper Toutle River 
basin and tributaries. 



Flah passage blocked 
above structure; miti- 
gation la poaalbla. 
Some loaa of habitat 
with sedimentation 
above the structure. 
Recovery of do%ma trees 
channel and habitat 
would be accelerated, 
providing flahery 
benefit*. 



Cowl 11 i River 

Improved rood It lone for 
flah migration. Both 
aedlmentatlon and 
turbidity reduced 
compared to no action. 

Improved conditions for 
flah migration. Both 
aedlmentatlon and 
turbidity reduced 
compared to no action. 



Col umbia River 

Positive benefits to 
Columble River fish- 
eries as sediment le 
retained In Toutle 
River system. 

Positive benefits to 
Columbia River 
fisheries aa aedlmenr 
Is retained In Toutle 
River system. 
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55-487 



86 - 16 



COMPARATIVE EFFECTS OF ALTERNATIVE PLANS 



BIOLOCICAL ENVIRONMENT: WILDLIFE 

Toutia tlwr 

No Action Natural recovery of 

wildlife habitat ovar 
long- tana. 



Cowllta River 

Slow recovery of ripar- 
ian habitat. 



Columbia Rlvar 

Major adverae effecta 
to wildlife habitat due 
to Increased dredging 
and dlapoaal needed to 
aalntaln navigation 
channel. 



Baoe Riparian and upland 

Condition areaa would be covered 

with dredged material, 
eventually revege- 
tatlng. 



Riparian and upland 
areaa would be covered 
with dredged material, 
eventually revege- 
tatlng. 



Much leaa disposal than 

no action. 



Limited 
Permanent 

Evacuation 



Same aa no action. 



si ml hit to no action; 
lncraaaa In wildlife 
habitat in long term. 



Similar to no action. 



Sediment 
Stabilisa- 
tion Basins 



Riparian landa would be 
covered with dredged 
Material eventually 
revegetatlng aa upland 
habitat. 



Riparian habitat would 
recover acre rapidly 
than If no action were 
taken. 



Leaa dredging and d 
possl would be needed 
to maintain navigation 
channel, with lass 
lapacta on riparian 
habitat . 



MRS with Extenalve riparian 

Dredging araaa on Tout la would 

be advaraaly affected 
by Infill and dlapoaal. 



Riparian habitat would 
recover sore rapidly 
than If no action vara 
taken. 



Substantial reduction 
in need for dredging 
navigation channel; 
reduced effecta on 
riparian Lands coapa 
to no action. 



MRS without 
Dredging 



Pool areaa would be 
filled, but could even- 
tually become valuable 
habitat. Recovery of 
riparian vegetation 
downstream would be 
accelerated. 



Riparian habitat would 
recover more rapidly 
than If no action were 
taken. 



Subatantlal reduction 
In need for dredging 
navigation channel; 
reduced effects on 
riparian landa compa 
to no action. 



Single Eatabllahment of 

Recant Ion upstream vegetation 

Structure would be delayed until 

(SRS) aroalon of debrla 

avalanche stablllzea. 



Riparian habitat would 
recover mora rapidly 
than If no action were 
taken . 



Subatantlal reduction 
in need for dredging 
navigation channel; 
reduced effecta on 
riparian landa compa 
to no action. 



COMPARATIVE EFFECTS OF ALTERNATIVE PLANS 



HUMAN ENVIRONMENT: SOCIAL EFFECTS 

No Action Major adverse social effecta aa sediment Infill la Cowl it i 

River causes Increased flooding. 



Esse Condition 



Beneficial effects as flood protection for lower Cowlitz 
Is maintained. 



Llaited 

Psraanent 

Evscustlon 



Some positive effects aa threatened property la purchased 
and realdenta are relieved of rlak of personal and 
financial loaaea. Negative effecta would reault from 
breaking up of existing communities and social systems as 
residents seek new locatlona for homea and businesses. 



Sediment 

Stsblllzatlon 
Basins 



Some positive effects aa action la taken to deal with 
sediment . 



HIS with 
Dredging 



Beneficial effects as community concerns sre relieved by 
positive action to control sediment. 



MRS without Beneficial effecta aa community concerna are relieved by 

Dredging positive action to control aedlment. 

Single Retention Beneficial effecte to community viability aa sediment Is 

Structure (SRS) retslned In upper Toutle Vslley. 
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COMPARATIVE EFFECTS OF ALTERNATIVE PLANS 



HUNAN ENVIRONMENT: 
No Action 



ECONOMIC EFFECTS 

Lost of economic bate end employment opportunities to 
Cowllts River flooding. Loee of tax bate to local 
governments. 



Base Condition Beneficial economic effects aa physical risks to business 

srs reducsd. incrssssd dlspossl sits needs would reduce 
Income opportunities from sffscted agricultural lends. 



Limited 
Permanent 

Evecuatlon 



Same as no action except for Longvlew-Kelso . Long-term 
benefits to sress receiving flood protection as physical 
risks to buslnessas are reduced. 



Sediment Beneficial economic effects as physlcsl risks to busl- 
Stablllxatlon nesses sre reduced. Some jobs would be crested by long- 
Basin term operation of SSBs. Loss of Income from lands used 
for sediment disposal. 



MRS with 
Dredging 



Beneficial economic effects as physlcsl risks sre reduced. 
Some Jobs would be crested by construction of retention 
structures end dredging. 



MRS without 
Dredging 



Beneficial economic affects aa physlcsl risks srs 
reduced. Some Jobs crested by construction of MRS. 



Single Retention 
Structure (SRS) 



Beneficial effects to downstream communities as flood 
protection Is restored. Will require removal of existing 
residences. 
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C<»1 PA RAT I VE KFPECTS OP ALTERNATIVE SRS SITES* 



LT-3 Eld Vsllsy 



rhyslcal SRS with e height of 

Invlronaent 10 7 ft. would reteln 21 
acy; would cover 
approxlaately 1,030 
ecree. Downet reea 
action: reaoval of 96 
■cy froa Toutle and 
Cowl It i. 68 acy froa 
ColuabU. 



SRS with height of 318 
ft. would retain 463 
acy, would cover 
approxlaately 7,800 
•cree. Downet reea 
action: raaoval of 27 
acy froa Toutle and 
Cowllti, 15 acy froa 
Coluabla. 



Crern K i vi-i 

SRS with height of 177 
ft. would retain 299 
acy; would cover 
approxlaately 3,267 
acree. Downet reaa 
actlona: reaoval of 29 
acy froa Toutle and 
Cowllts, 15 acy froa 
Coluabla. 



Anadroaoua fleh paeeage 
to all water upetreaa 

blocked, Including 
South and North Pork 
Toutle and Green River. 



Anadroaoua fleh paeeage 
blocked to Green and 
upper North Fork Toutle 
River. 



Anadroaoua flah paeeage 
to upper North Pork 
Toutle River would be 
blocked above SRS. 



Habltet In pool would 
be Inundated by led 1- 
aent; vegetation would 
reeetabllah over the 
long tera. Downet reaa 
dredging would affect 
large areaa of habitat 



Habitat In pool would 
be Inundated by 
eedlaent; vegetation 
would reeeteblleh over 
the long tera. 
Downetreaa dredging 
would affect large 
areaa of habitat. Would 
affect elk wintering 
renge. 



Habitat in pool would 
be Inundated by 
eedlaent; vegetation 
would reeeteblleh over 
the long tana. 
Downetreaa dredging 
would affect eoae areaa 
of habitat. 



Social and Reaoval of 13 real- 
Econoalc dencee. Portion of 

Effecte County Road and utlll- 

tlea would be Inun- 
dated. Extenelve down- 



Raaoval of 34 
reeldencee , State 
Highway 504, a County 
Road and utilities. 
Downetreaa dredging 



atre 



dredging would would require dlepoeal 
on agricultural landa. 



require dlepoeal on 
agricultural lande. 



Nine rea^dencee would 
be reaoved. Downetreaa 
dredging erould require 
disposal on 
agricultural landa. 





hae been uaed for thle coaparlaon. 



The leeet coatly SRS at each sits 
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III. AFFECTED ENVIRONMENT 



PHYSICAL ENVIRONMENT 

The North Fork Toutle River has Its origins on the northwest slopes of Mount 
St. Helens. Its upper valley contains masslvs amounts of aatsrlsl from th« 
debris svalanche released by the Hay 18, 1980 eruption. Downstream of ths 
debris svslsnche, The North Fork courses through the material deposited by 
mud flows to Its confluence with the South Fork, forming the Toutle River. As 
the gradient of the stresm bed decresses In the lower vslley, sedimentation 
increases, csuslng chsnnel Infilling, incressed channel widths, snd bank 
erosion. At the confluence of the Toutle snd Cowlits Rivers, substsntlsl 
deposition snd bank erosion occurs. 

Upstream of the Toutle River confluence (RM 20), the Cowlits Is relatively 
clean; below the confluence the Cowlitz carries the sediment load delivered by 
the Toutle. Substsntlsl deposition of sediment occurs in the Cowlitz, the 
huge mounds of materiel excavated from the channel and placed on the short- 
lines nesr Castle Rock evidence the sedlmentst ion which hss continued since 
the May 18, 1980 eruption. Sediment is slso trsnsported by the Cowlitz to tbt 
Columbls. These rivers are in a state of transition, seeking sn equilibrium 
following the addition of billions of cubic yards of erodlble material into 
the system by the eruptions of Mount St. Helens. 

Other streams, less sffected by the eruptions, contribute flows to the tys 
The major tributaries to the Toutle River are the Green River and the South 
Fork Toutle River. The May 18 blast sffected both of these streams. A mud- 
flow caused erosion and deposition throughout the South Fork Toutle River 
Valley. The Green River watershed waa primarily affected by ashfsll produ 
by the blast. These streams are now relatively clean and contribute only 
small amounts of suspended sediment to the system. The blast denuded the 
upper wstersheds of these streams and of the North Fork Toutle River vallay ( 
affecting their hydrologlc characteristics. 
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The debris avalanche Is 17 miles long end over 600 feet deep in some loca- 
tion*. It averages 150 feet deep, tapera down to 10 feet of depth at the toe, 
A nd has an overall slope of about 3 percent. The total eetlmated volume of 
the svalanche Is sbout 3 billion cubic yards. The material In the avalanche 
varies in else from silts snd clays ("fines"), to sand, gravel, cobblaa, and 
boulders. 

Ths fine material, claya and allts, sre esslly eroded and traneported. Theae 
particles move downstream suspended In the flow snd sre carried Into the 
Columbia River. Few flnea are expected to remain In the Tout le -Cowl Its River 
•yttem. Medium and fine sand-slse material la the major source of sediment a - 
tlon. Sand is traneported through the steeper gradient reachea of the North 
Fork and Toutle Rivers, but aa the river gradient becomes less steep and the 
flow less rapid, the sand partlclea deposit, particularly In the lower 20 
alles of the Cowlitz River. 



BIOLOGICAL ENVIRONMENT: FISHERIES 

Prior to the eruption, streams In the Cowllts-Toutle watershed supported 
aoadromoua and resident fish populatlona. Anadromous fish Included wild run 
snd hatchery-produced fall and spring chlnook, coho salmon, winter and summer 
steelhead trout, and ses-run cutthroat trout. Hatcheries accounted for the 
•sjorlty of the anadromous fish production In the basin containing the Cowlitz 
and Toutle River drainages. 

The eruption of Mount St. Helena significantly affected the fishery of this 
•t«a, although the degree of Impact varied by tributary. The existing condi- 
tion is, however, not static but reflects the dynamic condition of a disturbed 
•ovlronment. The fishery, dependent upon the qusllty and quantity of avail- 
able habitat, continues to be affected by ongoing sedimentation, while slowly 
recovering toward the pre-emptive condition. The Toutle River fishery 
r «aource has recovered before, after prior eruptions of Mount St. Helens; and 
*t !• expected to recover through time to a condition similar to that of the 
pre-truptlon state. Any description of the current condition of this resource 
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must, consequently, be viewed as a temporary condition with Improvement 
way. Estimates of recovery are found In greater detail In the wlthout-pro 
alternative condition. By river system, the following conditions exist. 

Tout is River . The present condition of fish habitat In the Toutle River sys- 
tem varies greatly, depending upon the degree of Impact caused by the eruptloo 
and the extent of continued perturbation. For example, the eruption did not 
affect Alder Creek (a tributary to the North Fork Toutle above the Green 
River), and It currently provides productive habitat. At present, these 
smaller tributaries, such as Alder Creek, provide the major spawning and 
lng habitat available In the upper North Fork Toutle. Eventual major 
production, however, Is more closely related to the habitat provided by t 
larger streams: the North Fork Toutle, South Fork Toutle, and Green River. 
Ab described In grester detail la the sediment appendix, the continuing 
sedimentation and eroslonel processes affect these major tributaries to 
varying degrees. It Is projected that the North Fork Toutle will contlnus, a* 
Is currently the case, to experience major sediment deposition from the debrll 
avalanche. This Impact and assoclsted channel destabl lltatlon will prevent 
the reeetabllshment of productive fisheries habitat for some time. (Estimates 
of recovery are found In the No Action Condition, of this chapter). The Grass 
River and South Fork Toutle are not experiencing the habl tat-1 1ml ting Impacts 
of the North Fork Toutle and are showing "signs" of recovery. However, ths 
lack of riparian vegetation which provides shading to maintain cool waters 
necessary for production Halts fish production. Currently, high stream 
temperaturea , particularly on the Green River, affect production adversely. 

The main stem Toutle River continues to experience the effects of habltat- 
lnhlbltlng sedimentation. This continuing erosion crestes a stream where fish 
must contend with turbidities higher than any stream In America, If not ths 
world; a stream that continuously shifts course and doea not allow the re- 
establlshment of mature riparian vegetation; a stream where aedlment continue! 
to bury stream gravels. In whole, It Is a stream where the continued exist' 
ence of an anadromous fish run Is a tribute to the survival Instinct of 
species. Throughout the Toutle River Basin, eruption-related events affectsd 
about 135 miles (77 percent) of the streams used by anadromous fish. This 
Included all of the larger streams, about 101 miles, and 34 miles (46 percent) 



the scceaeible tributaries. About 62 ml lee of resident fish hsbltst were 
lso harmed. 



ldeH the problems sffecttng natural ansdromous fish production In the 
in, hatchery production which adds substantially to overall production from 
this basin continues lost. Mudflovs rendered the Toutle Salmon Hatchery as 
1 as the Deer Creek rearing pond Inoperable. Since hatcheries produced 
roxlmately 70 percent of the salmon and 60 percent of the steelhead produc- 
tion In this basin, this loaa greatly Influences eventual production. 

tflltt River . The Cowlitz River serves primarily aa a migratory pathway tor 
ansdromous salmon and trout produced In the Toutle and upper Cowlitz systems, 
although some rearing and spawning habitat existed prior to the eruption. A 
large npawnlng run of smelt continues to use this river. 

The Cowlitz River below the confluence of the Toutle River remains severely 
affected by the aediment aa the Toutle. Spawning gravels once present are 
burled under 10 feet of sediment. The sediment delivery to this river resch 
persists, creating difficult passage conditions. Above the confluence of the 
Toutle River, the upper Cowlitz is unchanged from the pre-eruptive condition. 
Pre-empt ton enadromoua fish hatchery production of the Cowlitz River reach 
approximated three times that of the Toutle River baaln. With the severe 
damage that has occurred in the Toutle system, the upper Cowlitz fish now make 
up the majority of ansdromous fish population In the baaln. 

Hatcheries in the upper Cowlitz River provide the majority of this production. 
These hatcheries compensate for fish losses associated with the Tacoma City 
Light dams on the upper Cowlitz. They produce fish at or near maximum capac- 
**y to provide a Covlltz River flahery. 

^^H^J^ver. The Columbia River la critically Important to the region's 
•nadrooouB fish populstions. It is the major raigrstory corridor for the 
r «glon and provides important rearing habitat. While the Columbia continues 
r «ceivlng huge amounts of sediment, the impsct of this sand and silt on the 
flahery resource is unclesr. It is believed, however, that the higher turbld- 
lty 4nd "boaling from this sdditlonal sediment does adveraely affect the flah- 
ttl «a resource. 
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BIOLOGICAL KNV IRONMENT : WILDLIFE 



Existing vegetation and other factors directly Influence the reestsbllshment 
of wildlife populations. The eruption resulted In varying Impacts to the 
vegetation and, hence, wildlife populatlona. Like the fisheries habitat 
previously described, the ststus of wildlife hsbltat is dynamic; recovery 
underway. 

Tout Is River . The eruption severely affected Toutle River wildlife habltst, 
although the degree of impact vsrles consldersbly by sres. Mudflows caused 
loss of rlpsrlan vegetation along the lower reaches of the Toutle , while 
nearer the mountain suffered from blsst effects which damaged whole forest 
communities. Currently, channel meandering continues to Impede the establl 
ment of riparian vegetation along much of the drainage. Ongoing sedimentation 
continues to retard recovery within this flood plain corridor. In areas awsy 
from this influence, the recovery of wildlife hsbltst is occurring quite 
rapidly. 

Of Interest is the success of elk populatlona relnvadlng the upper Toutle 
River baain. Feeding on early aeral-atage vegetstlon and grass plantings 
the lower debris avalanche, these elk have shown a high reproduction rats. 
However, during s severe winter the lack of winter range in this sres may 
limit the success of these populations. 

Cowlltt River . This area previously suffered debasement from the numerous 
residential and commercial developments along ite banks prior to the eruption. 
Hudflow assoclsted with the eruption further degraded this srea and the need 
for disposal areas during emergency dredging operations also reduced the 
limited wildlife habitat available. Consequently, Cowlltt River wildlife 
populations remain low. 

Columbia River . The lower Columbia River provldea valuable wildlife habi 
The riparian/wetland communities support sbundant avian populatlona loci 
Important migratory and wintering waterfowl. 
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jhe confluence of the Cowlitz and the Columbia contalna the area of greataat 
concern currently. The need to maintain a aump to protect the Columbia River 
navigation channel from sedimentation haa required a vaat dlapoaal area. 
While initially utilizing areaa of leaaer wildlife value, the limited area for 
oltpoaal will aoon reault In filling valuable wildlife habitat. 



HUMAN ENVIRONMENT: SOCIAL AND ECONOMIC SETTING 

Population In the atudy area la concentrated along the lower Cowlitz River, 
primarily in the Incorporated communities of Kelao (11,000), Long view 
(30,100), and Caatle Rock (2,U0) (1983 populations), and the unincorporated 
community of Lexington. Over fifty percent of the population of Cowlitz 
County lives in Kelso and Longvlew, on opposite sides of the Cowlitz River. 

Land use in Longvlew consists of valuable high denalty residential and commer- 
cial development within the city limits, with large areas of Industrial activ- 
ity located In the leveed flood plain of the Cowlitz and Columbia rivers. Ia 
Kelso, single family residential is the largest land uae, with a small amount 
of land In commercial use. Castle Rock and Lexington land uae Is mainly 
residential; the remaining rural flood plain provides areas for agriculture, 
dredged material diaposai, and for a minor amount of Industrial activity. 

The lower Cowlitz valley la a segment of a major traneportat ion corridor. 
It contains Inters tste Highway S, the major route for the vehicular traffic 
between Portland, Oregon, and Seattle, Washington. The Burlington Northern 
and Union Pacific railroad tracka carry an estimated 22 traina per day, 
Including both freight and AMTRAK passenger trains. These transportation 
routes are vulnerable to damage by flooding where their bridgea croaa the 
Toutle River near Its confluence with the Cowlitz. 

*** economy of Cowlitz County Is based on manufacturing induatries, with the 
lumber, wood products, and paper producta industries the most Important, 
••tail trade, aervlces, and government are the next largest sectors of the 
•conomy. The Kelso-Longview area la the largest center of industrial activity 
*** eB P lo y««nt in the County. 
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Unemployment rates In Cowllts County neve eteedlly Increased alnce 1974. 
trend reflecta a lose of Jobe in the foreat products Industries, psrtly 
becauae of cyclical fluctuatlona In the national home building Industry, 
recant yeare, however, tlaber supply, export coapetltlon, shifts In market 
and aechanisatlon have contributed to a atructural rather than a cyclical 
decline In the number of persons eaployed In the forest products Industry. 
The depressed logging and foreet products Industries sre believed to be the 
prlaary reasons for s net out-mlgratlon of populstlon froa Cowllts County In 
the past several years. The after-affect a of the eruption of Mount St. Helena 
and fear of recurring future erupt lone aay have contributed to the out -migra- 
tion, but not aa auch aa the ebaence of jobs. 

A prlaary concern among the residents of the lover Cowlitz velley Is the pos- 
sibility of flooding and the dlaruptlona to pereonal and financial well-being 
which could result. The possibility of flooding in this area is considered to 
be a real threat to life and property. The effecta of flooding are well-known 
to realdenta of the lower Cowllts; floods have been e recurring problea since 
settleaent of the valley more than 100 years ago* The Corpa of Engineers 
repaired and Improved levees after aajor flooding In 1933. 1953. and 1956; and 
local diking districts have responsibility for maintaining thea. Prior to the 
May 18, 1980. eruption of Mount St. Helens, the flood protection along the 
lower Cowlitz waa estiaated at the 500-year level. After the eruption and 
audflows, the level of protection dropped to s 100-year level and in soma 
caaee to levels auch lower. 

Since the eruption, the potential for flooding haa been kept In the public eya 
through news reports In the aedla, public meetings in connection with prepera- 
tlon of the Tout le-Cowl its Waterahed Management Plan by Cowllts County and tha 
Corpa of Engineers Comprehensive Plan, and the periodic dredging and sediment 
removal activltlea on the lower Cowlitz and Toutle Rivera. 

Dredging work alnce the Initial eruption haa left huge mounds of dredged mate- 
rial in the lower Cowlitz floodplaln, visible reminders of the continuing fi°* 
of aaterlal eroded froa the debris avalanche on Mount St. Helena. The tempo- 
rary Increases in levee heights in some areas created phyaical barriers and 
acceaa problea for local realdenta. Examplea are the concrete atoploga on ths 
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tongvl ew levee across the msln entrance to the Hall of Justice, and atoplogs 
which separate condomlnlume from their parking garages. While most residents 
view these features as beneficial In protecting property and lives, some* homes 
are jltusted between the levee and the river. Cowlitz Gardens, a North Kelso 
neighborhood, * ucn * n • Thlrty-slx residences, located on the river 
tide of the nearby levee, are at risk from flooding. 

A flood warning system has been developed to minimize the potential for loss 
of life In the event of major flooding. If flood warning becomes necessary, 
the County Sheriff's Office and Department of Emergency Services will use a 
combination of several elements of the system. Elements of the system Include 
sirens, patrol cars travelling pre-aaslgned routes with public sddrees sys- 
tems, and radio and television bulletins. This system is designed to provide 
earning in remote areaa as well as In the urban centers, and the public has 
been well informed of the warning signals and evacuation routes. Confidence 
In the effectiveness of this system In protecting lives appears high among 
residents. 

Recreation opportunities associated with the Toutle and Lower Cowlitz Rivera 
ve been greatly diminished by the mudflows, continuing sedimentation, and 
lment removal and disposal activities, sll resulting from the eruptions of 
nt St- Helens. The devaststlon caused by the volcano, however, has become 
attrsctlon for visitors to the area. To provide an opportunity for the 
He to view the remnants of these volcanic events, State Highway 504 has 
en reconstructed up the valley of the North Pork Toutle River to the N-l 
debris retention structure. Cowlitz County has provided a parking area and 
visitor Information center at that site, with some tourist facilities operated 

concesslonnalres. An estimated 200,000 tourists visited this facility 
•^rlng 1983. 

Pores t Service plans to develop a permanent Interpretive center 5 miles 
"t of Interstate Highway 1-5 on Highway 504 at Seaquest State park. This 
clllty is scheduled for completion In 1985 and will provide a full range of 
l °terpretlve Information. The Forest Service estimates that over 800,000 per- 
•°ttt will visit this facility each year. The Forest Service is also develop- 
ln 8 a Comprehensive plan for management of the Mount St. Helens National 
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Volcanic Monument (NVM) established by Congress In 1982. Host of the sit 
tlve plsns being consldsred Include sccsss by Stste Highway 504 to planned 
visitor fact lit let on the west side of the NVM. 

HUMAN ENVIRONMENT: CULTURAL RESOURCES 

Reaearch on prehistoric Nstlve Americans ldsntiflsd three sitss within ths 
study sres. Two sites (a village and burial area) are located within 2 ellss 
of the confluence of the Toutle and Cowlitz Rivera. A third sits (suggesting 
Implement production) is locsted In sn upland setting in the vicinity of 
Hollywood Gorge. These ercheologlcsl sites offer support for the ethnogreph- 
lcally identified aubalstence pattern of the Sallsh Cowlitz Indiana' use of 
uplauda for hunting and gathering, and the lowlands for village sites. Thsss 
villages were situated near flahlng areas on the Cowlitz River. It is likely 
thst Sahaptln speaking indlsns slso sessonally exploited areaa on the upper 
Toutle basin (North and South Forks, Spirit Lake and the Mount St. Helens 
vicinity) with the Sailah Cowlitz. Because of the limited cultural reaourcs 
data for the Toutle drainage, the extent of upland use over time and specific 
sltea are unknown. Consequently, bsckground resesrch into Nstlve American 
actlvitlea in the study area suggests certain uses rsther than identifying 
specific activities and sites. 

Hudsons Bay Company trappers exploited the fur resources of the study sres, 
becoming the first Euro-Americana to visit the Toutle basin. Historical 
sources indlcste that aettleaent of the Toutle basin occurred in the 1880s. 
Homes teadlng did not take place before thia time becauae of better agricul- 
tural land available along the Cowlitz River. Moreover, the lack of roads 
limited access to the Rid, Green River, and Toutle valleys. Early maps indi- 
cate travel was limited to a broken trail system generally following the rl 
lines and main river drainages. Moat homesteads contained only 10 to 20 
under cultivation, email orcharda, and the necessary homes and outbuildings* 
By 1910, all of the land suitable for agricultural purposes had been cleiaed. 
Small-scale dairy production or forage and hay cropa developed over tiae < 
the chief sgrlcuitursl pursuits. Another important economic activity tot 
early eettlera Involved cutting and floating cedar bolta to market. Most 
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early settlers were Swiss, Germans, Scandinavians , and Canadians. Of the 
nal homesteedlng families along the North Fork of the Toutle, only one 
remained In the valley to the present. 

first begsn south of the Toutle River on Ostrander Creek In 1887. 
Within the study area, the Northern Pacific Railroad had sold most of Its land 
grsnt timber lands to the Weyerhaeuser Lumber Company In 1900. By the late 
1920s, the Weyerhaeuser Compsny had acquired nearly all of the remaining 
timber lands In the Toutle Basin. After World War II, the Weyerhaeuser 
Coapany developed an extensive rati and logging road system to carry out its 
operations • 

To the eaat of the study area, mining for gold, silver, copper and sulfur 
began In the 1890s and continued until World War I. Mining locations Included 
sites near the headwaters of the North Pork Toutle River, and the northeast 
edge of Spirit Lake, the north and south slopes of Mount St. Helens, and the 
Green River drainage. The monetary value of the mining claims proved Insig- 
nificant, as the metal-bearing ore was not present In commercially valuable 
quantities. However, miners did extract significant amounts of sulfur near 
summit of Mount St. Helens until World War II. 



IV. ENVIRONMENTAL EFFECTS OF ALTERNATIVES 



PHYSICAL ENVIRONMENT 
No Action 

Toutle River . Sediment yields from the debris avalanche are expected to 
remain high throughout the 50-year project life. Ongoing changea occurrl 
the avalanche vll gradually reduce the rate of erosion, but the Toutle Rl 
Basin Is expected to remain the most rapidly eroding watershed of Its slit 
the United States. 

The processes of bank downcuttlng and new channel formation contribute 
ment to the flow, and existing channels undergo periods of scour and aggr 
tlon. Eventually theae channels will become lined with cobbles as the fl 
materials are eroded; this armoring indicates the emergence of stability. 
Erosion will continue until drainage patterna stabilise. 

The timing of sediment movement — how much Is transported at a given time — 
dependent on the Intensity, duration, and timing of storms. The total 
of sediment affects the system in varloua ways. First, sediment transport 
varies exponentially, not directly, with Increases in water discharge. 
Btreamflows following major storms carry many times the amount of sediment 
flows generated by smaller storms. Second, storms often occur In series 
the Pacific Northwest. When this happens, the rivers are not able to move 
sediment delivered by the first storm through the system before the second 
storm presents an additional volume of sediment. Two storms In 1982, for 
example, delivered nearly 11 mcy to the lower Cowlitz within four weeks. 

In the North Fork Toutle River, the grsvel and larger size classes settls 
the steep gradient and greater flow velocity of the stream make it an effl 
clent transporter of sediment, and much of the sand and fine particles da 
ered to It pass on downstream. Carrying a heavy sediment losd, the bed oi 
Toutle shifts radically; during a single storm, the amount of fill can be 
measured In tens of feet. Most of the changes In the main stem of the Tot 
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have occurred In the lower gradient reaches of the stream. At these loca- 
tions, considerable deposition has caused braiding, a condition that can 
double or even triple a river's width. As the river brslds snd widens, it 
sttscks and erodes Its banks. 

Cowlitz River . The lower Cowlitz has less capacity for sediment trsnsport 
than the Toutle; the low gradient and slower flow velocity cause sand-size 
particles to settle out. As the chsnnel is filled In by sediment, the river 
will develop s brslded pattern as aggradation changes the channel cross sec- 
tion from one of nsrrow, deep form to s wide, shallow cross section. Braiding 
occurs ss an overloaded stream reach adjusts to pass the sediment carried to 
it from upstresm. Braiding Is csused by the formation of bars, dividing the 
flow Into multiple streams which rejoin and subdivide repeatedly. 

Deposition in the Cowlitz River would average 5 to 6 mcy per year for the 
Immediate future. This would csuse s contlnusl Increase In wstcr surface ele- 
vations and expose all areas along the lower 20 miles of the Cowlitz River to 
the threat of annual flooding. The annual rate of deposition would gradually 
decline as the trapping efficiencies and Incoming sediment loads decreased. 
The total accumulation In 20 years would be about 78 mcy. 

Coluabla River . Sand dlschsrge from the Cowlitz River will have the potential 
for depositing in the Columbia River navigation channel In the vicinity of the 
Cowlitz /Columbia confluence for the entire 50-year study period. Annual 
deposition rates are projected to range from 6 mcy initially to 2 mcy in 50 
years. The problem Is expected to be most severe during the first 10 years, 
*h«n the predicted erosion ratea on the avalanche and Toutle River are 
highest. Deposition in the Columbia would only be a problem during the 
•Inter, when Columbia River flows are low and storms In the Toutle River basin 
produce large volumes of sediment. The Columbia could scour most of the 
^position during its spring freshet, but that would be several months too 
**te to prevent disruption of navigation. Additional dredging would be 
'•quired to maintain the Columbia River navigation channel. 
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Bate Condition 



The bate condition assume* continued Interim dredging In the lower Cowlitz aoi 
Toutle Rlvert. An estimated 113 mcy would be removed over the 50-year project 
life. Dredged material would be dlaposed of at altea In the lower Cowlltt ten 
Toutle Rlvert. Sltet which have been Identified aa being tultable for 
disposal of material are shown In appendix D, exhibit 5 (plates B-l through 
B-6). No determination has been made as to the availability of these tltet* 

An ettlmated 71 mcy would be removed from the Columbia River navigation chan- 
nel. Dlapotal would occur at tltet In the vicinity of Columbia River miles 68 
to 71. The specific sites have not been aelected at thla time. 

Limited Perma nent Evacuation 

This alternative would provide for removal of damageable property from the 
Cowlitz River flood plain above Kelso-Longvlew and would sllow the processes 
of erosion, sedimentation, and channel tttblllzttlon to occur unimpeded. 
Removal of structures In the flood plain would Increase the capacity of the 
lower Cowlitz to receive sediment deposits. Sedimentation would occur In the 
Columbia River, requiring extensive dredging to maintain the navigation 
channel . 

Sediment Stabilization Baalna 

With thlt alternative, a terlet of three sediment stabilization basins on tht 
Toutle River and North Fork Toutle River would reduce the amount of sediment 
moving downstream Into the lower Cowlitz and Columbia Rivers. When these 
basins, or sumps, are excavated In the river, shallow pools form reducing the 
flow velocity. Sediment settles out In the basin and Is then removed to dis- 
posal areas by mechanical means, such aa dragline, hydraulic dredge, backhoe 
or scraper. 
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Oocc disposal area* adjacent to the SSB*s are filled with excavated material, 
additional deposits would have to be hauled to more distant sites. This would 
extend the physics 1 Impacts of the eruption to lands not otherwise affected. 

iecause SSB's have limited efficiency, not all sediment would be removed from 
the system before the Toutle River enters the Cowlitz. Physical limits exist 
on how much material can be handled by dredging equipment In a given period of 
time. Moreover, the sediment delivered by one etorm might equal or exceed the 
capacity of the basin. Because storms In this region often occur In series, a 
second storm could bring another wave of sediment before the basin could be 
dredged. Even If all three sediment stabilisation basins operated continu- 
ously, only part of the sediment being transported could be trapped and 
removed with average flow conditions. Deposition of sediment In the lower 
Cowlitz and Columbia Rivers could necessitate additional dredging and dlspossl 
of material at downstream sites. 



Multiple Retention Structures With Dredging 

With this alternative, retention structures would be constructed along the 
"outle and North Fork Toutle Rivers. Dredging operations behind the struc- 
es would remove the sediment to adjacent disposal areas until filled. 
11 tz and Columbia River dredging would also be required. Multiple reten- 

structures with dredging are essentially enhanced sediment stabilization 
ins. They could retain slightly more material in storage to lengthen the 
time during which dredging could be performed, and they would be slightly more 
sfflclent than SSB's under low and moderate flow conditions. The amount of 
available onalte disposal area would be reduced somewhat because of the pool 
kahind the retention structures. 



jjjjljlE le Retention Structures Without Dredging 

*°ls alternative proposes a series of retention structures located along the 
Toutle and North Fork Toutle Rivers that would trap and permanently retain all 
future material eroded from the debria avalanche. These structures would 
ramain in place once maximum sediment retention had been achieved. 
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These etructuree would be designed to peat river flows while capturing sedi- 
ments. Some ponding of wster would occur. Staging of construction Is a 
nihility, particularly at upatreaa sites. This would allow construction U 
Increments, rslslng the height of the dan and spillway an sediment fills In 

behind the atructure. 

This alternative would permanently alter the topography of the Toutle and 
North Fork Toutle Rivera. Theae atructurea and the sediment csptured behind 
them would create a aerlea of plateaua and waterfalls which would remain 
permanently in place. 

Sing le Retention Structure 

Thla alternative entalla conatructlng a alngle retention atructure (SRS) on 
the North Fork Toutle River with enough storage to trap moat of the material 
projected to erode from the debris avalanche. Downatreaa dredging would be 
necessary to remove material below the site end sediment passed downstream 

during construction. 

Sediment retained behind the structure would permanently fill in the existing 
atreambed and floodplaln of the North Fork Toutle River. High turbidity 
levels and channel Instability would continue for prolonged periods in the 
sediment Impoundment area. Once maximum sediment retention Is achieved, c 
nel stability could occur across the plateau of Impounded sediment. 

Ponding of water would occur behind the retention structure. Streamflowa 
would paaa through the outleta, with pools forming from larger storm events* 
Water temperature Increases In these pools would occur, depending on the 
retention time of the stored wster. Significant heatiog la not expected to 
occur aa long as the retention time Is less than 30 daya. Surface water 
released after 30 days would be expected to Increase 7° to 9°F above Inflow 
temperatures. Once released, significant heat dissipation will occur because 
expected turbulent conditions would creste a good air/water Interface during 
the daylight hours. Also, night air cooling would increaae heat removal ff<* 
the water. Host of the heat la expected to dissipate during the first 2* 
hours following the release of the water. 



476 



A itlUlng basin wi l 1 affect the wter quality of the Toutle River downstream 
of any structure. During the water year's low flow period, July through 
gtpteaber, a secondary impoundment would be created by any stilling basin 
joenstrsaa of the structures. If turbidity levels are not a Halting factor, 
•tilling basins will tend to slow down the water velocity and provide a site 
for Increased bacterial and algal productivity. Thle will not occur If tur- 
bidity levels srs high snd block sunlight needed for growth. The proposed 
Crssn tivsr site regulating outlet does not discharge Into the stilling bssln. 
The LT-3 and Kid Valley sites do. The Green RJLver stilling basin will pro- 
bably bs s closed systea without any purging flows during the suaaer aonths. 
• sltustlon aay cause eethetlc wster quality problems, such aa algal blooms 
Ibis to observere. Potentially, It could cause public health probleas by 
ting an environment suitable for undesirable bacterial growth. The Still* 
basins would be flushed by the first aajor stora of each water year. It 
anticipated that after that flushing the bacterial and algal aaterlal would 
longer be a water quality problea et the debris retaining structures or in 
Toutle River. 



a secondsry Impoundment would also be created downs treaa without any stilling 
bat In. The plunge pool Immediately downstream of the debris structure would 
slso set as s aixlng tank, during the low flow period. This water would tend 
to provide a site for bscterlal and algal production. Flushing would only 
occur during and following the first aajor runoff event of the new water year. 
Other energy dissipation scheaes, such as a flip bucket, will not be Important 
factors during significant periods of water quality concern. Low suaaer and 
•«ly f a n flow , not be 4 f fected b y a fup bucket. 

treaa of the structure, dredging in the lower Toutle River would continue 
to be required for two years, decreasing as channel stabilization and revs- 
lotatlon occurred. With the aaterlal froa the debris avalanche retained In 

upper Toutle velley, phyeical and biological recovery of the lower river 
*ould occur at a greatly Increased rate coapared to no action conditions. 



Three eltee were Identified ee eulteble for an SRS. The Creen River site 
located on the North Fork Toutle River upetreaa of the Green River conflu 
at approximately RM 13. The Kid Valley alte la on the North Fork Toutle Rl 
downstream of the Green River confluence at RM 6.9. The LT-3 alte la on the 
Toutle River at approximately RM 9.5. 

An SRS at the Green River alte would create an Impoundment area of 3,267 
acrea. Up to 299 mcy would be retained over the 50-year project life. 
Kid Valley SRS could retain a maximum 463 mcy, covering 7,800 acrea. The 
SRS could retain a maximum 147 mcy, covering 1,030 acrea. 



BIOLOGICAL ENVIRONMENT: FISHERIES 
No Action 

Toutle River . If no action were taken, flaherlea habitat would recover 
naturally over a long period. The rate of recovery la dependent upon the 
degree of initial Impact, the period of continued dlaturbance, and other con- 
dltlona. Recovery would proceed naturally, with no man-made etructure block- 
ing flah passage to upstream spawning habitat. Populations of flah following 
natural recovery would be lower than those before the eruption, since hatchery 
production account8 for about 70 percent of aalmon and 60 percent of ateelhead 
from this basin. 

Recovery of fish production In the baaln will be highly variable, depending 
upon the area, and the chronology of recovery remalna highly conjectural. The 
degree of Initial Impact la an Important factor affecting recovery. For 
example, North Fork Toutle, where the majority of the natural flah production 
occura, la seriously affected by the debrla avalanche and will take longer to 
recover than streams which received only ashfall. 



Thr period of continued disturbance trill further effect the time necessary for 
rscovery. As described In the sediment section, the North Pork Toutle will be 
tbt longest In recovering froa sediment movement (35 years). On the other 
hand, sediment movement from Green River end South Fork Is subsiding 
present ly. 

Reduction In stream temperaturea and eatabllahment of lnatream cover also 
feet recovery timing. Theae factors are related to the recovery of riparian 
-etstlon. For small streama, riparian trees over 12 feet high are needed to 
ovlde shading which reduces summer water temperature to tolersble levels, 
ee growth rste data for Mount St. Helena mudflows soils lndlcste 5-6 years 
id be required for red elder to reech thie height. Mudflow sreaa are 
-Ionizing faster than debrla avalanche areaa where revegetatlon has not 
Inst ream cover provided by lsrge orgsnlc debris, such ss trees, are 
so necessary for complete habitat recovery. Tree growth data lndlcatea that 
to 75-year-old treea, growing on mudflow soils will be necesssry to pro- 
thls large organic debrla. Larger main stem rivers such aa the North 
ork Toutle will require treea not available for at leaat 75-100 yeara. These 
~owth times would be lengthened by the period of time needed for vegetation 
initlslly reestablish. Outside the National Volcanic Monument, however, 
Jects sre currently underwsy to provide large organic debrla to atreams . 



ed upon these factors, the following events are expected to occur. Streams 
fected primarily by aahfall, which include many of the small tributary 
streams, would reach full production within 10 years. While much of the Green 

vsr and South Fork already have some production, the reduction of sediment 
Fisld and eventual reestsblishment of riparian vegetation would bring full 
recovery within 15 years; State fishery agenclea eatimate 1987 for the South 
Toutle and 1992 for the Green River. For the lower North Fork Toutle 
*«r, recovery based upon reduced sediment yield la expected within 35 years. 
°r the upper North Fork Toutle River on the debrla avalanche, total recovery 
not be seen for 75 years. With the no-action alternative, then, we 
d •«« a slow and gradual reestabllahaent of natural production of 
idromoua fiah. An eatimate of this recovery above the Green River site is 
in figure IX-1. This figure, baaed on recovery estimates provided by 
fssource agencies, shows catch plus escapement of returning adults 



479 




Figure IX-1. Estimated Fish Production Recovery sbove Green River Site 



contributed by natural production above the Green River single retention 
structure site. This also shows limited natural production currently 
occurring In the North Fork Toutle River. 

Covllt t . The Cowlitz River would continue to be Influenced by continual 
sedimentation. It would not provide any spawning or rearing habitat and 
continue to present turbidity and migration problems until sediment Input 
subsides. 



Columbia . While the eventual Impact of large quantities of sediment enterl 
the Columbia and estuary remain uncertain, the operations necessary to mal 
tain the Columbia River navigation channel will result in negative fishery 
Impacts. The lack of environmentally sound disposal areas for the millions 
yards of dredged sediment will require the use of upland sites that provide 
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valuable detrltal Input to the Columbia system, as well as lnwater fllla In 
locations that provide valuable flan rearing areaa. 



lasej pond 1 1 Ion 

Upstream of the sediment stabilisation basins, flah habitat recovery would be 
•lallar to the no-actlon alternative. However, continued dredging In the 
lower Cowl Its and Toutle Rivers could have adverae effect a on flah paaaage by 
creating additional turbidity and other hatarda to fish during olgratlon. The 
ratentlon of sediment heading for the Columbia would have a beneficial effect 
on fish In that river. 



Limited Perm an ent Evacuation 

Toutle River . The effecta of thla alternative on flaherlea In the Toutla 
River Basin would be the same aa the effecta of the wlthout-project condition. 
Ho structural measures or dredging would be done In the Toutle River or Its 
tributaries, permitting natural recovery proceaaea to occur. Recovery la 
related to the time required for the aedlment load to dlmlnlah and reestab- 
llshment of riparian habitat. 

Cowlitz River . Under thla alternative prolonged turbidity would occur In the 
Cowlitz River as material from the debris avalanche la eroded and carried 
downstream with deposition occurring In the abandoned or undeveloped portions 
o* the flood plains of the Cowlitz and Columbia Rivers. This would have 
detrimental effects to fish migration, spawning, and rearing In the lover 
C^lltz River. 

Eventually, the rate of eroalon and sedimentation would decreaae, and water 
conditions In the lower Cowlitz would Improve. Riparian vegetation would 
rt * ,t *bll>h, providing atreamalde cover and a food source for insects. Over 
the long term, new habitat would be created for realdent fish and rearing 
••^■onids aa the Cowlitz River meandered and formed new channels, backwaters , 
•*» oxbows In the sediment deposits. 
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Columbia Rlvr . This strategy would have no effect on the long-term ; 
yield to the Columbia River. The effects of thla approach would he the 
aa thoae described for the wlthout-pro Ject alternative. 

Sedlme nt Stabilisation Basins 

Toutle Elver * With SSB's, the upper Toutle River would remain accessible to 
anadromous fish. During the life of the project, turbidity levels would 
rem/iln high, especially In the SSB's during sediment removal. This would be 
detrimental to fish passage, aa would the actual removal operations. These 
effects could be mitigated by scheduling removal activities to avoid periods 
of major fish migrations, although the quantities that would require dredging 
might not allow this mltlgatlve action. Since the sites of these SSB's are In 
the main stem and North Fork Toutle River, fish runs would be affected not 
only In the North Pork Toutle but also the South Fork Toutle and Green River 
baa Ins. 

There would be continued disturbance to the riparian area and atreambed at 
three SSB sites during the life of the project. There would alao be little or 
no spawning and Juvenile rearing at the SSB sites that extend over large 

inn . 

Cowlitz River . Although the SSB's would reduce sedimentation of the Cowlitz 
River, dredging would continue to be required In the Cowlitz. Removal opers- 
tlons at the SSB's and dredging In the Cowlitz would contribute to high 
turbidity levels In the lower Cowlitz during the life of the project. The 
quantities of sediment requiring dredging would probably not allow a work 
stoppage during juvenile outmlgratlon. This could Impact upper Cowlitz River 
hatchery releases. 

Columbia River . Sedimentation would continue to occur In the Columbia River 
with the sediment stabilization basins, although in lesser amounts than If oo 
action were taken. This reduced dredging requirement would result In a corre- 
sponding reduction In Impact to the fishery resource. 
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Hn^i pla Rata ntlon Structures with Dredging 



Toutle River. The four structures would block anadromous fish from the Toutle 
Rivor. Although adults could be transported around the structures, they would 
be confronted by excavated areaa where scrspers snd/or drsgllnes were operat- 
ing. Fish bound for the South Fork would paas over two, and fish bound up the 
North Fork Toutle would confront four. Fish production would be lost during 
the opsrstlon period. After operation ceases, fish passage problems would 
continue at each of the structures. Dredged Material would also Impact flah 
habitat. 

Cowllts River . Sedimentation In the Cowlitz River would be reduced, Improving 
the conditions for fish migration and expediting recovery. The dredging that 
would occur behind the retention structures would result In increased turbid- 
ity levels entering the Cowlltx. In addition, dredging In the Cowlitz would 
be required. 

Columbia River . This alternative would substantially reduce the amount of 
bedload material entering the Columbia, resulting In less sediment deposition 
la the aquatic habitat. Additional dredging, however, would be required to 
maintain the 40-foot navigation channel. 



Mttltlple Retention Structures without Dredging 

Toutle River. Under this alternative, three debrla retention structures would 
Mock anadromous rune of salmonlds In the Toutle River. Sediment back-up 
behind these dams would inundate several tributaries and extensive reaches of 
the main stem and North Fork Toutle. 

ggwlltz Riv»r Dredging would continue in the Cowlltx River for aeveral more 
ynars. 

SSiHS^Rlver. Fisheries In the Columbia would benefit from thla alterna- 
tlv «. aa almost all sediment Is retained In the Toutle River system. 
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Single Rate ntlon Structure 



Toutle . The construction of a single retention structure at the Green 
relocation will have the following major impacts on the Toutle River flsht 
resource: 

1. Blockage of fish movement 

2. Inundation of spawning and rearing habitat, and 

3. Downstream Impacts. 

A structure of this nature would totally block all upstresm and downstream 
migration of anadromous fish If fish psssage facilities were not lncorpora 
Into the design of this structure. Pish passage facilities are proposed (set 
proposed fishery bypass, chapter V). Providing these fscllttles would alios 
the continuing reestabllshment of anadromous fish runs Into tributaries 
the SRS. 

The backup of sediment behind the structure will inundate the streambed with 
sediment. Por the North Pork Toutle, this Inundation would not be slgnlfl 
since this stream Is already subjected to sedimentation from the debris 
avalanche. However, the height of sediment backup will also affect tribu- 
taries that were not significantly affected by the eruption. Alder Creek, 
which currently provides productive spawning and rearing areas, will be 
Inundated for four miles of its length. 

The blockage of downstream sediment movement with this structure will result 
in rapid recovery of fish habitat below the structure; Improved conditions 
will develop on approximately 17 miles of main stem Toutle River and 13.2 
miles of North Pork Toutle River. Without additional sediment delivery, the 
sediment in the stream below the structure will erode and allow the 
reestsbllshment of a gravel bottomed stresm with riparian vegetation 
supporting flshllfe. This optimistic forecast of downstream recovery should 
be tempered, depending upon the quality of water released from the 
impoundment. As discussed in appendix D, the potential exists for Impound**" 
water to warm to such an extent that when releaaed, Its temperature would be 
detrimental to fish survivsl. However, with the minimum water impoundment 



opoesdi It It no* Anticipated that outflow water temperatures will be 

lflcantly different than Inflow temperatures . Initial downstream dredging 
i alto propoaed as part of thla plan. This operation would, however, be 
etly reduced under the SRS alternative.. 

Since the Kid Valley elte la below the confluence of the Green River end the 
North Fork Toutle, an SRS at thla alte would block valuable anadroaoue fleh 
production on both stream*. In addition, sediment beckup from this site would 
Inundate Che Toutle River Salmon Hatchery, currently Inoperable. The LT-3 
lte would affect an even greater extent of the Toutle River anadroaoue fish 
n, since almost all of the Toutle River Basin productive tributaries are 
this location. 

Wilts . The major factor affecting fish habitat In the Cowlitz River Is the 
ntlnuing sedimentation. This alternative, by reducing the amount of mate- 
dellverad to the Cowlitz, would result In accelerated recovery for thla 
reaa from Its mouth to the confluence with the Toutle, approximately 20 
es of stream. 

Columbia . The great reduction of sediment entering the Columbia would reduce 
dredging operations and their Impact upon the fishery resource. Pilling of 
productive reerlng habitat would not be required to meet disposal neede aa 
■lght be necessary under the no-actlon alternative. Overall, thla alternative 
«>uld be very beneficial. 



BIOLOGICAL ENVIRONMENT: WILDLIFE 
L Action 

T ° dt,crl *>e wildlife Impacts simply and eucclnctly, requires focusing on wild- 
life habitat. The major component of habitat Influenced by sedimentation and 

Alternatives under consideration la vegetation. By understanding how 
ntural revegetatlon Is Impinged or what exletlng vegetation communities will 
* «"«cted, wildlife lmpacte can be dlecerned. 



Toutlc . Wildlife habitat devastated by the eruption and debris avalanche 
slowly recovering through natural revagetatlon to lta pre-eruptlon state, 
ability of vegetation to reestablish In the Impact areas varies consider 
from site to site. Slaply, sites not Impacted by the debris avalanche wi 
recover rapidly, while debris avalanche deposits will recover slowly over 
very long period. (This recovery scenario Is described in grester detsll 
the Mount St. Helens Land Management Plan, USPS 1981 .) 

Relating the differing vegetation recovery rates and the value of differ 
plant succession to wildlife Is a very complex analysis and found in some 
detail in the Coordination Act Report in exhibit 1, main report. Simply 
stated, however, the principal factor affecting Toutle River wildlife 
the no-action alternative la the impact of sedimentation in retarding the 
recovery of rlpsrlan rone vegetation. 

The on-going deposition of sediment In the Toutle River results In s contln 
meandering of this stream within the flood plain. This meandering results In 
the loss of the reestablishing rlpailan vegetation. The no action alternatlvi 
would result In a long-term lnstsblllty of the rlpsrlan zone of the North Fork 
Toutle and Toutle River. 

Cowlitz . The recovery of riparian habitat along the river would be slow until 
sediment delivery is reduced to allow the river to stabilize. 

While human habitation along the Cowlitz River has reduced the value of adj 
cent wildlife habitat, the remaining habitat available along this river would 
be greatly reduced with this alternative. 

Columbia . To maintain and protect the Columbia River navigation channel 
required dredging at the Cowlitz River aump. With this alternative, dredging 
would continue over a very long period, requiring large acreages for dredged 
material disposal. The lack of environmentally acceptable disposal sites at 
the mouth of the Cowlitz will require the use of areas of high wildlife valos, 
wildlife losses associated with the loss of riparian and wetland habitats *l 
this alternative would be significant. Losses of valuable wildlife habitat 
would total hundreds of acres under the no-action alternative. Pigure 
shows an example of one site where wildlife habitat would be lost. 
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Base Condition 



Toutle River . The extensive base condition dredging at LT-l and LT-3 oa 
Toutle and disposal of icaterlsl would adversely affect riparian and up 
wildlife habitat at disposal sites. New sites would be typically flat, 
areas, many currently used for agricultural purposes. Habitat values at t 
sites would be lost until disposal Is completed and revegetatlon occurs. 

Cowlitz River . With this alternative, considerable snd long-term dredging 
the Cowlitz to maintain 100-year flood protection would be required. Dlr 
sites along the Cowlitz to adequately handle this material are In limited 
supply. Disposal would consequently be placed on areas of wildlife habltst 
and stockpiled at high elevations. As a result, the future vslue of these 
areas for wildlife will be very limited. 

Columbia River . The reduced sediment load In the Columbia would require 1 
dredging and less need for upland disposal sites harmful to wildlife habltatl 

Limited Permanent Evacuation 

Toutle River . This would result In a similar situation to the wlthout-proj 
alternative. Recovery of the flood plain would occur but would be Impeded 
continued sedimentation and river meandering. 

Cowlitz River . There would be reductions In the numbers of nongame wild 11 f 
furbearers, upland game, and waterfowl, as sediment Is deposited In the 
Cowlitz flood plain. Riparian vegetation, wildlife habitat and populations 
would reestablish in the long-term as sedimentation decreased and the river 
channel stabilized. Since this alternative would result In the reduction 
human development In the flood plain, the overall Impact of this alternatl 
is beneficial. 

Columbia River . This alternative could have severe impacts to wildlife 
the Columbia River flood plain. There would be drastic reductions in the 
numbers of nongame wildlife, furbearers, upland game, and waterfowl, a* 
spoils reduced wetlands/marshes and elevated lands. 
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nt 6ti blllta tlon Basins 



River. The SSB's would result In long-tern negative Impacts to Toutle 
0 r wildlife. The disposal associated with this alternative would require 
utands of acres. Significant amounts of riparian and wetland wildlife 
ltat would be reduced to dredged material sites. Although these dredged 
lliposal sites would eventually revegetate, valuable riparian would be 
placed by less valuable upland habitat. 

iltturbance of wildlife would also occur during the dredging and spoil dis- 
posal operations* 



Cowlitz River . This alternative would reduce the amount of sediment entering 
ths Cowlitz River, although sediment would still need to be dredged requiring 
disposal on several hundred acres of shorelanda. Riparian habitat would 
tvsntually reestsbllsh as stabilization of the Cowlitz River channel occurs. 



Columbls River . The SSB's would reduce the quantity of material to be dredged 
from the Columbia and the wildlife-related Impacts associated with disposal. 
Although maintenance dredging of the Columbia River navigation channel would 
continue, the lower quantities associated with this alternative would allow 
disposal of most material In the Longvlew-Kelso-Ralnler area. 



Multiple R etention Structures with Dredging 

Tputle River. The multiple retention structures would Impact extensive ripar- 
ian sreas along the main stem and North Fork Toutle. Once operation ceases 
•nd the pools become stabilized, these areaa would then develop Into flood 
PUln habitat with the exception of apoll areas which would become upland 
fcabltat . 

^HUliJllver. Dredging In the Cowlitz would require the disposal of up to 81 
■sy of material on several hundred acres of shore lands. This would allow the 
C0WllU Riv « r channel to stabilize, and riparian habitat would reestablish 
•ooner than lf no actlon were tmken . 
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Columbia River , This alternative would reduce Columbia Klver scdlmentat 
thereby minimizing material disposal that would Impact wildlife hsbltat. 

Multiple Retention Structures without Dredging 

In the short term, an MRS without dredging would severely Impact substsntl 
sreas of the Toutle River flood plain. In the longer term, however, the 
areas presumably would return to a marsh/ riper lsn stste and retain at least 
their former value as wildlife habitat. Minimal dredging In the Cowlitz and 
Columbia Rivers would be required. 

Single Retention Structure 

Toutle . The major affect upon wildlife of this slternstlve Is the sediment 
lnundstlon of wildlife habltst behind s single structure. For the Green Rl 
site, the sediment inundation ares of 3,267 seres, by hsbltst type, Is shown 
in figure IX-3. The msjor change would occur In types other then barren or 
disturbed revegetsted; these two types, which comprise approximately half the 
area that would be Inundated, would experience continued perturbation from 
sedimentation with or without the project. Once the fill of sediment behind 
the structure subsides, the ares is expected to return to a marsh/ riparian 
habltst. 

Downstream from the structure, the reduction in sediment would allow the 
recovery of riparian habitat unaffected by continuous channel change. This 
ares, figuring the sres in the Toutle River flood plain yesrly inundated, it 
approximately 1.770 acres. 

The Kid Vslley site would Inundate approximately 7,800 acres of wildlife 
hsbltat. In addition, significantly grester aress would be affected by 
downstream actions associated with this plan. 

The LT-3 site would inundate approximately 1,030 acres of habitat. However, 
the volume of material requiring disposal under this alternative is 
approximately four times that assoclsted with the Green River site. This 
location would not sllow the sccelerated recovery of riparian vegetation ! 
the Toutle River associated with the other two sites. 
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Figure IX-3. Inundation Area of Green River Site 



Cowlitz. Tha reduction of sediment Infill and dredging would be beneficial to 
Cowlitz River wildlife. The reduction In sediment delivery would allow the 
Cowlitz channel to stabilize and riparian habitat would reestablish sooner 
than if no action were taken. The reduction in dredging would also reduce the 
•mount of wildlife habitat affected by dredged material disposal. 

Columbia . The reduction of sediment would be beneficial in reducing wildlife 
impacts to the Columbia. The major disposal problem at the mouth of the 
Cowlitz with dredging of the sump would be reduced In extent; rather than 
ceding to fill Urge disposal aress shown In figure IX-2, disposal would be 
limited to 15 mcy. 
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HUMAN ENVIRONMENT: SOCIAL AND ECONOMIC EFFECTS 



Wo Action Alte matlva 

If no action were taken to control the sediment Inflow Into the lower Cowlltt 
no Improvement could be expected In economic end social conditions in Cowlltt 
County. The level of flood protection for communities In the lower Cowllts 
vslley would continue to deteriorate as the river channel fills In with sedi- 
ment. Floodwaters would eventually overtop the leveea on a recurring basis; 
residents and businesses would be forced to abandon the flood plain. 

Flooding In the Industrial areas on the lower Cowlltt could disrupt the local 
economy, causing losses to manufacturing facilities end losses of Jobs end 
Income. Port facilities would also be damaged, further reducing local Income 
and employment. Transportation In the ares would be disrupted with major dam- 
.i>'.t' rxpiTted to the I ') freeway nml tho Bur 1 1 ngton-H©*tlsWs1 railroad traekB. 

The forest products Industry in Cowllts County would be sdversely affected. 
Although access to forests for harvesting would still be possible, markets for 
logs on the lower Cowllts would be lost. Lumber mills, paper product manufac- 
turers, ports for transshipment, and reisted Industries are all located on the 
Cowlitz delta. These Industries would not be able to operate at their present 
locations because the area would eventually be flooded If no action were 
taken. As business relocsted to other regions, the tax base would decline. 

Population would be expected to decrease, as persons dlsplsced by flooding 
look for homes In other areas. Increased unemployment due to flooding of 
industrial facilities would cause residents to look for opportunities in other 
locations . 

Psychological stress experienced by residents would increaae aa the effects of 
flooding, feared for so long, become reality. Emergency relief services would 
be burdened with providing emergency food, shelter and medical care to persons 
displaced by floodwaters. Community viability would deteriorate as homes and 
business are lost to flooding, transportation systems are disrupted, and 
people leave the area. 
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V«ttr supply. *ewer, and utility systems would be damaged or destroyed, 
idvsrseiy affecting homes and businesses which might otherwise be safe from 
the direct effects of floods. Prolonged flooding combined with the breakdown 
of these bsslc distribution systems could cause severe problems to widespread 
trsss of the lower Cowl Its valley. 

Public school systems In the lower Cowlitz flood plain would be faced with the 
continual flooding and eventual evacuation of many structures, such as Castle 
lock High School. Enrollment In Kelso, Longvlew, snd Castle Rock school 
districts would be expected to drop dramatically. 



liM Condition 

The bsse condition would provide a reasonable level of flood protection to the 
lower Cowlitz valley. Community viability would be strengthened as concerns 
over the continuing flood threat dlmlnlehed. The use of agricultural lands 
for disposal sites would reduce Income opportunities from those lands, but 
sconoalc opportunities In general would be expected to Improve. The main 
lapact of large disposal areas would be on tax base and land use, although new 
employment opportunities would occur. 



Limited Permanent Evacuation 

11* visblllty of the communities In the evacuated area would be adversely 
•ffected. People would be required to abandon their homes in an area inhab- 
ited for more than 100 years. Castle Rock would be especially hard-hit; for 
*t U an old, close-knit community. In addition, severe psychological and 
••cial stress often occur with displacement and relocation. 

^■axinlty viability would also be threatened in the protected areaa of 
*«l«o-longvlew. Restructuring the levees would require large land areas, and 
'•location of residences and businesses. Some of the more important 
l *iuatrial facilities would be affected by the levee raising, and might be 
forced to relocate if their access to the river were restricted or if their 
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activities were United by e reduced lend eree. Loss of employment 
opportunities would adversely effect the economic end social well-being 
Kelso-Long view. 

Buslnessss in Caatle Rock and Lexington would be aeverely dlarupted or 
nently closed during the relocation proceas. Jobs and Income would be lott 
businesses were to close rather than move. Some jobs might be created by 
activities associated with the evacuation, including new home construct Ion, 
removal of Abandoned houses and buildings from the flood plain, levee rali 
and highway and railroad relocation. 

Revenues to locsl governments would be reduced aa homes and businesses 
removed from the tax rolls* 

Sediment Stabilisation Basins 

With thla alternative, business snd Industry would be able to resume pre- 
eruptlon sctlvltles, msking Investments and growing as normal business fscto 
permit. Growth In Income opportunities would be expected. The long-term 
to continuously remove sediment from the stabilization basins and to trans 
It to suitable disposal sites would generate some jobs. The use of agricul- 
tural or forest lands for sediment disposal sites would reduce Income oppor- 
tunities from those landa. 

Community viability in the lower Cowlitt floodplaln would benefit with thi 
alternative because the threat of flood damages would be reduced. People 
would be more willing to remain In their existing homes and new businesses 
would be more likely to locate in the area. 

Multiple Retention Structures with Dredging 

This alternative would be beneficial to business and income opportunities bj 
restoring flood protection to the area. The long-term need to remove 
sediment, and the phased construction of the retention structures would 
generate some jobs. 
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Uj jls Retention Structures Without Dredging 



c and social effects of this alternative are slmllsr to those for the 
alternative, except that leas labor would be required without the 
for dredging. Thus, fewer Jobs and Income opportunities would be 
nerated as a direct result of Implementing this alternatlva. 



Retention Structure 

described for the other structursl alternat Ivea , the flood protection pro- 
by this alternative would help to restore favorable conditions In down- 
rssa communities, allowing business and commercial activities to proceed as 
-raal business factors permit. Some Jobs would be generated by construction 
this alternative. 

An SRS at this site would require the removal of 13 homes or buildings 
along Tower Road. A portion of the Tower Road loop off of State Highway 504 
would be Inundated. Because residences would be removed, there would be no 

to relocate the road or utilities. Downatream dredging would require use 
of agricultural and other lands for disposal. This alternative SRS would 
require the greatest amount of dredging of the three SRS sites. 

gid Valley, An SRS at this site would Inundate residences, a stste highway, a 
county road, the Green River fish hatchery, and utilities. SRS of various 
•Ues would Inundate the communities of Kid Valley and St. Helens. The 
saaller SRS would inundate State Highway 504, the county road for the com- 
munity of Rid Valley, and power and telephone utilities. Up to 34 homes or 
buildings would require removal. Downstream dredging would require use of 
•grlcultural and other lands for disposal. 

-^ lver -- An SRS at thla site would Inundate the community of St. Helena, 
aa the state highway, county road, and utilities. Nine homes or 
Gildings WOul d require removsl. Downstream dredging would require use of 
••^cultural and other lands for disposal. Disposal requirements would be 
•Pproxlmately the same as for Kid Valley SRS alternative. 
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HUMAN ENVIRONMENT: CULTURAL RESOURCES 



A cultural resource survey of the Green River single retention structure 
ect sres has been conducted. The survey did not result In the docunentatl 
of any significant historic or archeologlcal sites. Commercial logging pr 
tlces have obliterated the remains of the first homesteads, such as struc- 
tures, cleared fields and orcharda. Only oral tradition indicates the sites 
of early hoaesteads, schools, cemeteries, and post offices located In tie/ 
areaa. isolated historic artifacts are present in the project area. These 
include squsre nails, a few fragments of early 20th century bottle glass, 
a fireplace with chimney (a remnant of St. Helena post office and stage 
stop). Short-term homestead occupancy, repeated clearcut logging and slash 
treatment, and the effects of the Mount St. Helens mudflow account for the 
lack of substantial cultural resources. Results of the cultural resource 
lnvestlgstlon will be coordinated with the Washington State Historic 
Preservation office. 

Cultural resource surveys of other slternstlves have not been accomplished. 
If another alternative Is selected, further Investigation would be complet 
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V. RKVIKW AND CONSULTATION REQUIREMENTS 



fUBLlC INVOLVEMENT 

Ths Corps Initiated public Involvement by publication of a "Notice of Intent 
to Prepare an Environmental Impact Statement" In the 22 September 1982 Federal 
Register. In addition, a letter dated 12 September 1982 was Bent to approxi- 
mately 500 agencies, organlzat lona , and Individuals Informing the public that 
an EIS would be prepared for the Comprehensive Plan. Both of these notices 
Included s preliminary list of alternatives for the Comprehensive Plan. The 
latter also Identified categories of environmental effecta and aaked for con- 
sents on significant Issues to be addressed in the EIS. Comments received 
were used in developing the scope of the EIS. 



These scoping notices stated that an EIS would be prepared as part of the 
Comprehensive Plan report. The Corps subsequently deferred preparation of the 
IIS when It determined that the findings of the Comprehensive Plan study 
should receive a more detailed analysis in a feasibility report. 

The Comprehensive Plan report, released for public review in November 1983, 
described the five strategies for sediment control: 

o Limited Permanent Evacuation 

o Sediment Stabilization Basins 

o Multiple Retention Structures with Dredging 

o Multiple Retention Structures without Dredging 

0 Single Retention Structure 

During the months of November and December 1983, numerous meetings were held 

the »tudy area to present those strategiea to the public. The public 
reaction to the strategies ranged from a preference for continuation of the 
current dredging program to recommendations for construction of a single 
r «tentlon structure on the Toutle River. The public sentiment expressed most 
° ft *° **• to retain the material in the Toutle River. A large majority sup- 
Ported the single retention structure on the Toutle above its confluence with 



497 



the Creen River. The exception was those people froa the Toutle Vslley 
generally opposed to any dsms on the Toutle River* 

The Governors of the states of Washington, Oregon, snd Idaho, and ths 
Community Consensus Position (which was signed by 39 representatives of 
government, service and civic organisations) also expressed support for 
single retention structure. The U.S. Fish and Wildlife Service also su 
this strategy with provisions for fish passage. The U.S. Geological 
Indicated a preference to control sediment ss close to Its source as 
to minimize inpacts of downstresm sediment trsnsport and ststed a concsrn 
a large increment of storsge (100 mcy) should be provided on any structurs 
early as possible to accommodate the possibility of s major event. 

Coordination with other government agencies. Federal, state and local, 
been continuous since the initiation of the Comprehensive Plan study* In 
agency meetings hsve been held at key points in the study to present find 
and to receive comments. More frequent informal communication among stsff 
members snd management of concerned agencies haa been an important aspect 
this planning effort. 

Copies of the Draft EIS were filed with the U.S. Environmental Protection 
Agency. Notice of filing was published In the Federal Register on 2 Noveabsr 
1984, beginning the 45-day public review period which ended on 17 December 
1984. Copies of the EIS were sent to interested Federal, State, and local 
agencies, private organlzat iona , and members of the public Copies were alto 
sent to local libraries. A Notice of Availability waa prepared to inform 
public that an EIS had been prepared, how to obtain a copy, and the beglnnlol 
and ending dates of the review period. This notice waa sent to s wide mellini 
list, snd a press release was prepared for media use. A Public Meeting *aJ 
held on 29 November 1984 in Longvlew, Washington to summarize the results of 
the Feasibility Study and EIS and to obtain the views of the public. A trans- 
cript of that meeting has been prepared and is available from the Portlsnd 
District. 

Copies of all written comments received during the 4 5-dsy review period, 
our responses to those comments, are Included In this report (Exhibit 2, 
Public Views snd Responses). The majority of thoae comments were from loc«l 
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governments and agencies and members of the public expressing support for the 
rt f gr red plsn end opposition to the proposal thst state and local governments 
fci required to ahare in the coat of impleaentat ion of thst plsn. Comments 
rtcsived from resource sgencles, including Environmental Protection Agency, 
L'.S. Fish snd Wildlife Service, National Marine Flaherlea Service, and 
Vaihlngton Department n of Flaherlea and Came included commente addreasing 
specific affects of fish snd wildlife resources, mitigation for project 
sffacts on these resources, and aedlmentation and water quality effects. All 
of the comments received have been conaldered in preparing the Final E1S. 

Copies of this Final EIS have been filed with the U.S. Environmental 
Protection Agency, and are being aent to other interested Federal, State, and 
locsl agencies, private organizations, and membera of the public Coplea have 
alio been provided to local libraries. Commenta on thla Final EIS muat be 
received within 30 days of announcement In the Federal Register that the 
document has been filed with the Environmental Protection Agency. 

This Final EIS Includes s Section 404 Water Quality Evaluation. The evalua- 
tion addresses the effects of in-water fills associated with the conatructlon 
of the preferred alternative. 



COMPLIANCE WITH ENVIRONMENTAL LAWS AND EXECUTIVE ORDERS 

!• Clean Water Act of 1977 . A water quality evaluation, as required by 
Section 404 (b)(1) of the Clean Water Act, has been prepared for the 
preferred alternative. This evaluation was included with the Draft EIS 
for public review and comment. Compliance with the Clean Water Act will 
be accomplished through the proviaiona of Section 404(r) of the Act. 

2 * Coastal Zone Management Act of 1973, aa amended . Not applicable. 

3 * ^angered Speclea Act of 1973, aa amended . The U.S. Fiah and 
Wildlife Service has been conaulted and a preliminary determination has 
b*en made that no threatened or endangered species would be adveraely 
•ffected (see exhibit 1). 
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4. riih and Wildlife Coordination Act , rieh and Wildlife Coordination 
Act Report has been received and la hereby Incorporated by reference in 
the Envlronaental Impact Statement, aee exhibit 1. This report has been 
coordinated with other Federal and State resource agencies. 

5. Marine Protection, Research and Sanctuaries Act of 1972, as amended - 
Not applicable. 

6. Cultural Resources . A cultural reaourcea investigation of the proje 
alte for the preferred alternative haa been completed. No significant 
cultural resource sites were identified within the project area; therefo 
no adverae effects to cultural reaources are anticipated from the propos 
project. Coordination of theae findings with the Stste Historic 
Preservation Officer has been completed and concurrence received. 

7. Executive Order 11988, Floodplaln Management . The flood plain has 
been severely altered as a reault of events following the 18 May 1980 
eruption. Mudflovs, continuing sediment deposition, dredging, and dredg 
material disposal hsve sll combined to chsnge the topogrsphy of the flood 
plain. Theae changea will continue to occur for decadea if no action is 
taken to restrict sediment flows. Implementat ion of any of the alterna- 
tive plana except the no action alternative would help to stabilize 
hydraulic conditions in the Cowlitz and Toutle Rivers and allow local 
authorities to develop plans to manage future uae of the flood plains, 
the present time, s building moratorium is In effect for the 300-year 
flood plain of the Cowlitz and Toutle Rivera. 

8. Executive Order 11990, Protection of Wetlands . If no action is taken 
continued transport and deposition of aediment will have severe Impacts 
wetlands in the lower Cowlitz and Columbia Rivers. Wetland areas would 
filled both by natural deposition of aediment and by placement of materi 
aa river channels are dredged. 

The Impacts of the alternative plans are discussed in the Environmental 
Ef facta aectlon of thla EIS. 
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COWLITZ-TOUTLE FEASIBILITY STUDY 



SECTION 404(b) EVALUATION 
TOUTLE RIVER SEDIMENT RETENTION STRUCTURE 
COWLITZ COUNTY, WASHINGTON 

Introduction 

Section 404 of the Clean Water Act requires that all civil works projects 
Involving the dlschsrge of fill materiel Into waters of the United States be 
evaluated for water quality effects prior to asking the dlschsrge. This 
evsluatlon assesses the effects of the dlschsrge described below using guide- 
lines estebllshed by the Environmental Protection Agency under the authority 
of Section 404(b)(1) of the Act. 

I. Project Description . 
The proposed action Is to construct a single retention structure on the North 
Fork of the Toutle River st approximately river mile 13.5. The site is two 
miles upstream of the Green River confluence. 

II. Description of Section 404 Dlschsrges 

s. Single Retention Structur e. The single retention structure would be s 
roller compacted concrete (RCC) gravity dam, with an ungated overflow spillway 
discharging Into s stilling basin and multilevel Intakes to provide flow and 
water quality control. The dam would be 177 feet above the existing stresmbsd 
with a spillway height of 155 feet. The structure and sediment Impoundment 
area would cover approximately 3,267 acrea, and would be capable of retaining 
299 mcy of sediment during the 50-yeer project life. 

b. Diversion Dams . Upstream and downstream diversion dams would be 
constructed to direct river flows to the left side of the existing channel 
while construction of the RCC foundation and spillway complex are begun. 

c. Bank Protection . Bank or shore protection would be provided at the 
project as needed to control erosion caused by either releases downstrei 
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w- ve action within the reservoir. Streeabank protection would be necessary 
only at critical locatlona where potential eroalon might affect a structural 
component . 



Fish Collection System. A fish collection system Is proposed which 
would include s water supply aystem, holding pond, and a fish ladder or trap. 
Although the specific details of the collection facility have not been 
defined, coordination with flaherlea agenclea tndlcatea that some form of 
collection system would be desirable to collect returning Adult aalmon and 
•teelhead. 

a. Other Construction-Related Fills . As construction progresses, It is 
likely that other fills would be necessary for construction purposes such ss 
hsul road and bridge construction, culvert placement, bank stabilization, and 
stream dlveralons for acceaa to borrow araaa . Although specific locations and 
quantities of these construction-related fills are not known at this time, 
thsse arc typical actions required In the process of constructing a major dam 
and reservoir project. 

III. Phy sical Determinations 

a. Physica l Subst rate Determinations . The proposed construction site Is 
overlain by recent alluvium and mudflow debris from the 1980 Mount St. Helena 
eruption up to depths of 20 feet or more. Beneath theae, deep glacial fill 
deposits overlie basaltic bedrock. Theae sediments consist of hard, sub- 
rounded to rounded gravels, cobbles and boulders with sand and some silt. The 
glacial deposits at the alte are estimated to reach a maximum depth of 155 
feet and average about 90 feet In depth across the 850-f oot-wlde site. These 
■fcterials would be excavated to expose foundation rock at the sediment reten- 
tion structure alte. 

D * Water Circulation, Fluctuation, and Salinity Determinations . River 
flows would be diverted during construction of the retention structure. As an 
e **mple, one feasible plan for diversion would be accompllahed in three 
•tages : 
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1. Diversion to the left tide of the existing channel while the 
foundation and splllwsy complex are begun. The minimum diverted Birmm 
would be 30 femt. 

2. Diversion through three 12-foot -diameter ateel pipes embedded 
within the RCC foundstlon. An upstream diversion chsnnel with cofferdam 
provide a water surfsce with s maximum of 40 feet of head on the multiple 

pipe. 

3. Diversion through the completed regulating outlet complex al 
the left side of the splllwsy. The retention structure would have ungated 
multiple regulating outlets (R0). The RO's would be designed to psss flows 
for a 100-year event. 

Once the retention structure Is completed, the sediment deposit would begin 
forming at the upstream end of the reservoir pool as a delta or fan shape. 
Because of the extremely large sediment losd, aggradation In the reservoir 
head area would develop quickly. As the sediment wedge continues to grow 1 
would Impede bedload movement causing additional deposition upstream. The 
growing deposit would further sttenuate sediment movement resulting In d 
tlon both In the reservoir and In the upstresm streambed. After this the 
stream would respond by developing a delta deposit through which the channel 
would again develop a braided pattern characteristic of high sediment loadl 

Streamflows would continue to pass through the regulating outlets, with 
forming from larger storm events. Summer water levels would be low; water 
storage volumes of less than 1,000 acre-feet would not be uncommon. At t' 
the pool would resemble a dry lake with a river flowing through It to the 
level outlets, although a minimum pool would always be maintained to prevent 
trapped sediment from passing through the regulating outlets. 

c. Suspended Partlculate/Turbldlty Determinations . Construction actlvi 
ties would contribute to the existing high suspended particulate and turbi 
levels In the Toutle and Cowlitz Rivers. The relative Increases caused by 
these activities would be Inconsequential given the existing extremely-tur 
and sediment-laden condition of theae streams. 
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One* construction Is completed, changes would occur in downstream erosion and 
■sdlnent trsnsport processes. Water passing through the reservoir will lose 
of Us sediment load, restoring Its sediment suspension and transport 
ial- Therefore, although sediment from the debris flow In the North 
Fork Tout le River would be trapped and retained, the materials deposited down- 
ttresra would undergo a period of renewed Intenae erosion. Overall, however, 
downstream sediment transport and deposition would be substantially reduced by 
the sediment retention structure. 

d. Contami n ant Determinations . Construction of the sediment retention 
structure and related features would not result In the introduction of contam- 
inants into the North Fork Toutle River. Rock and earth fill materials would 
be obtained from sources near the construction site. Concrete used for con- 
struction would be placed In dry, and precautionary measures would be taken to 
prevent water used in preparing, curing, or cleanup of concrete from entering 
the waterway without prior treatment. 



e. Aquati c Ec osystem and Organism Determinations . The aquatic ecosystem 
at the project site was destroyed by the mudflows of the May 18, 1980 eruption 
of Mount St. Helens. Natural recovery of the physical and biological system 
has already began, but the process of recovery is expected to be slow, requir- 
ing 75 to 100 years for re-establishment of pre-eruption conditions. The 
effects of the sediment retention structure on the aquatic ecosystem would be 
primarily in the alteration of these processes over the long-term recovery 
period. 

Tne retention structure would block the migration of anadromous fish to the 
«PPer reaches of the North Fork Toutle River and its tributarlea and eliminate 
these upstream areas from future fish production. Sediment trapped behind 
this structure would cover the existing streambed of the North Pork Toutle 
*iver and portions of tributary streams. During the period of active erosion 
0 the debris avalanche and deposition of sediment behind the structure, con- 
ditions for re-establishment of aquatic habitat upstream of the retention 
•tructure would be poor. 
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Downstream of the structure, stabilization of the stream channel would occur 
more rapidly. Sediment transport, deposition, and turbidity would decline 
over the short term, Improving conditions for the re-estsbllshment of spawning 
and rearing habitat In downstream areas. Rlpsrlan vegetation along the lower 
river would reestsbllsh at a more rapid rate. 

Mitigation to reduce adverae effects to fisheries is being considered In 
coordination with Federal and State resource agencies. The recommendations 
these agencies are contained In the U.S. Fish snd Wildlife Coordination Act 
Report, which Is Included as exhibit 1 of the main report. 

f. Proposed Disposal Site Determination s. The suspended particles caused 
by the proposed work would be widely dispersed by river currents and would not 
cause any significant adverse environmental effects. 

The placement of the fill material would not violate Environmental Protection 
Agency or State water quality standards except possibly for a short duration 
during construction activities. Use of fill material would not Introduce 
toxic substances Into surrounding waters. 

g . Determination of Cumulative Effects on the Aquatic Ecosystem . The 
recovery of the aquatic ecosystem would be effected by the proposed project to 
the extent described In paragraphs IlI.e. and Ill.h. 

h. Determination of Secondary Effects on the Aquatic Ecosystem . Sediment 
retained behind the structure would permanently fill in the existing streambed 
and floodplaln of the North Fork Toutle River. High turbidity levels and 
channel instability would continue for prolonged periods in the sediment 
impoundment area. Once maximum sediment retention is achieved, channel 
stability could occur across the plateau of Impounded sediment. 

Ponding of water would occur behind the retention structure. Streamflows 
would pass through the outlets, with pools forming from larger storm events. 
Water temperature Increases In these pools would vary, depending on the reten- 
tion time of the stored water. Significant heating is not expected to occur 
as long as the retention time is less than 30 days. Surface water released 
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altar approximately 30 days would be expected to have lncreaaed 7* to 9°F 
above Inflow temperatures . Once releaeed, algnlf leant heat dlaalpatlon 
It expected becauae of turbulent condltlona creating a good air/water 
interface during the daylight hours. Night air cooling would lncreaae heat 
removed from the water. Hoat of the heat ahould dlaalpate during the flrat 24 
hours following the release of the watar. 

Downs trr.un of the etructure, eroalon of audflow depoalts would continue for 
two yesrs snd would decreaae aa channel stabilisation and revegetatlon 
occurred. With the material fron the debrla avalanche retained In the upper 
Tootle valley, phyalcal and biological recovery of the lower river would occur 
at a greatly lncreaaed rate compared to no action condltlona. 

IV. Findings of Compliance or Non-compliance with the Restrictions on 
Discharge 

a. No significant adaptations of the guidelines were made relative to 
this evaluation. 

b. Alternatives, including no action, have been considered and are 
addreased in the Environmental Impact Statement. Alternatives considered 
included: limited permanent evacuation, aedlment stabilization basins, multi- 
ple retention atructurea with dredging, and multiple retention atructurea 
without dredging. The proposed action, a single retention structure at the 
Green River site, has been determined the most economical and environmentally 
•cceptable alternative which would fully accomplish the objectives of the 
itaeiblllty atudy. 

c The proposed action la in compliance with atate water quality 
standards. 

<*• The proposed action would not violate the toxic effluent standards of 

Section 307 of the Clean Water Act. 

*• Use of the sites would not harm any species or habitats designated as 
critical, endangered, or threatened under the Endangered Species Act of 1973. 
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f. The proposed action would not remit in slgniflcsnt adverse effects on 
human health and welfare or recreational, esthetic, and economic values. 

g. Approprlste steps to minimize potential adverae effects on the aquatic 
ecosystem would be specified In the construction contrsct. 

With the Inclusion of spproprlate and practical condltlona to minimise pollu- 
tion or adverae affects to the aquatic ecosystem, the proposed discharge is 
specified aa complying with the requirements of Section 404(b) guidelines. 
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CHAPTER X - DISCUSSION, CONCLUSIONS, RECOMMENDATIONS 



DISCUSSIONS 
Ctnen l 

the problems resulting from the 1980 eruption of Mount St. Helens sre unlike 
any others experienced In the United Ststes. In the A years since the erup- 
tion, the Federal Government has expended in excess of $300 million to mlni- 
alse damage and property losses from flooding and to maintain the navigation 
channel in the Columbia River. Coincidental with these activities, the Corps 
hM devised a long-term strategy to alleviate the continued threats to people, 
property, and transportation presented by ever changing conditions. The 
Impossibility of predicting accurately what natural phenomena may still occur 
«t Mount St. Helens has complicated the response. Nonetheless, every 
reasonable effort has to be made to provide protection against such unknowns. 
Further, the amount and timing of sediment movement are critical factors In 
evsluatlng any long-term solution. Our current knowledge does not permit 
exact determinations concerning these Items, necessitating the use of a range 
of assumptions In planning. Continued close cooperation among Federal, State, 
•nd local agencies, as well as continued careful professional monitoring of 
the erosion process will facilitate adjustments to any programmed solutions. 

The long-range problems resulting from the Mount St. Helens eruption separate 
Into two general categories: The first set of problems is associated with a 
debris dam blocking the outlet for Spirit Lake In the upper reaches of the 
Toutle River. If the debris dam were to give way. a disastrous flood would 
result In areas below. The second group of problems concerns the massive 
eeount of sediment deposited In the Toutle River watershed. This sediment has 
°°t stabilized and continues to be transported downstream, creating flood 
threats by blocking the lower reaches of Toutle and Cowlitz Rivers. 
Continuing deposition of a portion of this sediment In the Columbia River also 
•dds to the cost of maintaining the Columbia River navigation channel. 

^ Usues associated with the debris dan blocking Spirit Lake have been 
•solved and construction of a tunnel to control water surface elevations In 
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Spirit Lake it underway. Details on Spirit Lake options and the recommended 
plan currently under construction are contained in the Decision Document, 
dated February 1984. 

The long-term solution to the control of sediment Is complex. The amount of 
sediment which must be provided for, the timing of any movement that will 
occur, provisions for nonhydrologlc events (mud flows), and assurance that any 
strategy Implemented will not worsen existing conditions all cause great 
uncertainty. This Feasibility Report presents the best estlmste as to the 
amount and timing of sediment movement under normal hydrologlc events. il>w- 
ever, notwithstanding the accuracy of predicting sediment movements and other 
events, any program should provide flexibility to adjust to sctual conditions. 
The most difficult sediment movement to predict and provide for Is associated 
with the Intensity of future precipitation and the characteristics of resul- 
tsnt runoff. This aspect of the problem Is most critical In the early years, 
because over time stabilization will lessen average sediment delivery. 

Excessive precipitation, with attendant flood runoff before stabilization 
takes place, causes movement of large amounts of material which must be con- 
trolled In order to avoid downstream flooding and navigational hazards. 
Fortunately, no catastrophic or unusual events have occurred. Temporary solu- 
tions, Involving dredging reaches of the Toutle and Cowlitz rivers (emergency 
action and PL 98-63) and constructing temporary structures and small retention 
basins have prevented flooding and Interference with navigation since the 1980 
eruption. These temporary solutions, while providing protection on an interim 
basis, are expensive to maintain and do not provide the long-term security 
necessary to the 50,000 residents of the Longvlew, Kelso, and adjacent areas. 

During the Comprehensive Plan studies (1982-83), a study team screened several 
measures that could provide long-term security to Cowlitz River communities. 
The two most feasible alternatives involved construction of either a large 
single retention structure (SRS) or smaller multiple retention structures 
(MRS) at sites on the main stem and North Fork Toutle rivers. Accordingly, 
analysis during preparation of this Feasibility Report concentrated on these 
two alternatives. 
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S paclflc Issues 



Ah the feasibility study progressed, It became apparent that certain Issues 
affecting the final recomnendat Ion had to be resolved. Those Issues are 
presented and discussed below. 

0 Risks, costs, and benefits associated with staged SRS for sediment 
movements less or grester than the projected estlmste. 

The study analyzed the senslvlty of the preferred plan to sediment delivery 
uncertainties and staged construction. That analysis concluded that If the 
projected sediment delivery Is one-half that estimated, continued dredging 
becomes the preferred plan, provided one assumes the risks associated with 
abnormal rainfall or a mudflow. Similarly, staged construction of the pre- 
ferred plan Is less costly If sediment delivered Is one-half the estimated 
amount and a full-height atructure la not required. Again, the Inherent rlska 
associated with other than the average annual delivery rates are ever present 
during the early years of project life. A thorough discussion of factors 
Involved In staged construction and associated trade-offs Is presented In 
chapter VI of the report. 

o Documentation of assumptions used to formulate the base condition 

against which alternatives were measured to arrive at the best solution 
to the sediment problem. 

Levels of protection provided by Interim dredging under PL 98-63 (60 years at 
longvlew, 20 years at Kelso, 30 years at Lexington, and 10 years at Castle 
Rock, November -December 1983) were examined to determine if that effort Is 
Justified. The annual cost of maintaining existing sediment stabilization 
basins on the Toutle River and dredging in the Cowlitz River ($23.3 million), 
«nen compared to damages prevented ($127.5 million), resulted In average 
annual net benefit of $104.2 million and Justifying that activity. Further, 
this measure is shown to satisfy short-term protection needs until a permanent 
Program can be implemented. Columbia River navigation is also Insured through 
these actions. Details on establishment and Justification of the base 
condition are In chapters 111 and IV. 
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o Types and dollar value of damage* that may occur under the base condi- 
tion for various storm events (1/10, 1/20, 1/50, and 1/100) at varl 
points In time (1984, 1988, and 1994) for various sediment yields 
(1/2 E, E and 1-1/2 E). 

Flood damages associated with the base condition are directly related to V 
events of various frequencies. The base condition dredging primarily reaovsj 
average annual sediment deposits. Depending upon Its severity, a storm event 
occurring at some point In time would cause damage uncontrolled by base condi- 
tion dredging. As an example, had a once In 10-year frequency storm event 
occurred In November 1983 (established baseline condition), total damages, 
primarily In unleveed areas, would have amounted to $4,121,000. Damages would 
Increase If a greater than l-ln-10-year event had occurred, with a 100-yesr 
event exceeding safe levee heights at all locations and producing estimated 
flood damages of $177 million. These damages would be similar In out years 
(1988, 1994) regardless of the rate of average annual sediment delivery. 
Complete descriptions of damages and a discussion of storm events are 
contained In Chapters III and IV. 

o Types and dollar value of residual damages from storm events of various 
frequencies (1/10, 1/20, 1/50, and 1/100) for 1984, 1988, and 1994 for 
various sediment delivery rates (1/2 E, E, 1-1/2 E) If emergency flood- 
fight activities are Implemented and temporary levees are maintained. 

Although dredging activities to maintain the base conditions prevent an esti- 
mated $127 million in damages, some losses which could be prevented by other 
than dredging activities will still occur. The analysis examined reduction of 
damages through emergency floodflght activities. 

Emergency floodflght activities would focus on evacuation of residents- The 
nature of storm events Is such that Insufficient mobilization time exists 
from the moment a flood event Is anticipated and it actually occurs. Also, 
access to levees Is severely restricted due to nearby dwellings and extensive 
urban development In areas adjacent to the permanent structures. Floodflght" 
Ing activities would cost an estimated $26 million and would not reduce prop" 
erty damages significantly. The cost of evacuation Is a preliminary number, 
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based on lnhouse evaluation, and has not been coordinated yet with local emer- 
gency operation officials. Reduction of damages due to maintenance of the 
temporary structures is Ins ignl f lesnt and would have no Impact on enhancing 
the base condition. The foregoing Is true for all storm events st any point 
to time, regardless of the rate of average annual sediment delivery. Details 
of the analysis are contained in chapter III of the feasibility report. 

o Comparative analysis of costs, risks and benefits associated with one- 
time construction of an SRS or staged SRS and dredging will be kept 
current . 

Because of uncertainties with sediment delivery rates, a sediment monitoring 
program has been In operation since the 1980 eruption. As more data is gained 
from that program, better and more accurate sediment projections will evolve. 
During continued planning and engineering studies, that data will be used In 
final preparation of design documents to Insure flexibility to meet changing 
needs. 

Once the study determined the best projected sediment delivery rates, applica- 
tion of standard planning and project formulation procedures showed an SRS at 
Green River site on Toutle River as the most feasible solution. A 
177-foot-hlgh structure at that location, coupled with downstream actions 
(dredging), achieved the greatest net benefit when compared to the base condi- 
tion and was selected as the NED plan. A sensitivity analysis of the NED plan 
reaffirmed Its capability to accommodate the expected sediment delivery rate 
(299 mcy) under average conditions for the 50-year project life. Further 
analysis indicated the NED plan also provided sufficient storage to 
Accommodate both the 100-year storm event (14 mcy sediment load) and a design 
■udflow (75 mcy) during the early years of the project, when such storage 
capacity l 8 most critical. Beyond the Initial critical years, sediment 
delivery begins to diminish and storage for abnormal events Is less a factor. 
Accordingly, the NED plan Is the preferred plan. Details on the NED plan are 
contained In chapter V of the Feasibility Report. 

° Rea °lutlon of the need for relocation of State Highway 504 
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A major portion of the original right-of-way of State Highway 504 Ilea wit hi* 
the proposed project area. It provided the general public access to the 
Spirit Lake recreational areas, as well as serving the needs of private and 
state agencies In the general area. The mudflow at the time of the original 
eruption of Mount St. Helens destroyed the old highway In the general area of 
the proposed project. This highway was partially reestablished on a tempon 
basis as shown on plate 22, appendix D. 

The State will determine If reestsbl lshraent of State Highway 504 Is necessary 
to serve the public's Interest and to promote continued regional economic 
growth. The Initial corridor allnement goes through the Green River site up 
to Coldwater Lake. This allnement utilizes a portion of the existing 
temporary route of State Highway 504 In this area. The allnement was 
developed based on the economic costs of rights-of-way, construction, and 
continued maintenance. Funds for the route, If approved, would be available 
to the State from emergency monies provided by the Federal Highway 
Administration. Funds are currently available and reserved for the State of 
Washington for this specific replacement. The State has started planning 
efforts and could finalize the construction plans for the reallnement of Stats 
Highway 504 upon establishment of the public need. 

A portion of the highway reallnement falls within the proposed project 
boundary and will be affected by the construction of the Green River struc 
and Its subsequent debris retention area. Studies Indlcste that the next most 
economically feasible alternate route which bypasses the project area would 
Increase the cost of highway replacement by an estimated $4,300,000. This 
Increased dollar amount Is not available to the State under the existing 
Federal Highway Administration funds of $18 million. 

Should the State of Washington establish a continued public need for State 
Highway 504, the additional costs associated with the proposed relocation 
would be considered an appropriate project feature cost and would require 
approval and authorization. 
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CONCLUSIONS 



L The potent Ul for flooding In communities along the Cowlitz River, damage 
Co the transportation corridor, and impacts to navigation on the Columbia 
liver require Implementation of permanent measure* to manage the risk created 
by the movement of sediment. 

2. Based on the analysis performed during this study, a plan consisting of a 
•Ingle retention structure at Green River and supplemental downstream actions 
best meet the objective of developing a long-term plan to deal with flood and 
osvlgstlon problems resulting from the Mount St. Helens eruption. This plan 
also achieves the highest economic efficiency consistent with preservation of 
life and property and most effectively deals with variations In quantities of 
•edlment delivery. 

3. What we now know about the sediment budget, as presented In this report, 
shows a need for immediate action. Any delay In the construction of a 
permanent solution only Increases the flood risk In Cowlitz County and commits 
the Federal Government to potentially greater expenditures. 

A. Coordination with nationwide experts In the field of sedimentation Indi- 
cates that reported sediment predictions reflect the experience of the last 
four years. Because of the uncertainties associated with volcanic and 
hydrologlc events, we will continue to learn more about sediment deposition 
over time and the associated risks. 

The Congress has established a Federal role In flood damage reduction. 
However, the flood problems stemming from the after-effects of the Mount St. 
Helens eruption created a unique situation. As a result, past Federal emer- 
gency efforts and the Presidential commitment to respond to any future life or 
property threatening emergency lay the foundation for a Federal role in the 
Cowlitz and Toutle rivers. The Federal responsibility In navigation Is based 
00 tne existing authorized navigation project for the Columbia River. 
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6. A single retention structure at the Green River site has less Impact 
fisheries when compared with other alternatives. However, It will Impede 
passage Into the upper Tout le above the structure. Initial design and co 
struct Ion considers facilities for fish passage using trap and hauling 
methods. All costs associated with the construction of the fish passage 
facilities should be a Federal responsibility. No other mitigation Is foun 
to be Justified. 

7. Requirements for annual sediment removal by downstream dredgim- ;Im>uH 1 
analysed each year, through the plan's sediment monitoring program. 

8. During the next several years no matter which alternative Is selected 
expedited Implementation as a permanent solution, dredging will continue 
additional Insight will be obtained about the rate, and likely future 
magnitude of sediment deposition. Therefore, the comparative analysis of 
risks, benefits and costs, and design, at an equal level of detail, of 
one-time construction of an SRS, staged SRS, and dredging will be kept curr 
during the continued planning and engineering phase and will respond to nee 
Information. Adjustments to the preferred alternative will be made as may 
Indicated by current data and another solution may be selected If there ar 
compelling and convincing reasons for so doing. 

9. No provisions should be made that preclude raising a completed structur 
above the preferred height If future conditions warrant. 

10. This Federal project should be exempt from the Imposition of all 
Washington State and local ssles, use, and associated excise taxes (Title 1 
of the Revised Code of Washington) on the value of the services and materia 
provided under Federal contracts and subcontracts. 

The recent decision of the United States Supreme Court In Washingto n v. United 
States, 103 S. Ct. 1344 (29 March 1983), held that the State may Impose such 
taxes on Federal contractors unless the Congress specifically exempts con- 
tracts arising under a particular Federal program. Such an exemption shou 
be provided by Congress In this Instance. In any event there should be 
assurance that the limited monies allocated for the authorized program are 
actually spent only to provide for the specific benefits Identified In this 
report. 
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IBCOMMKN PAT IONS 



After careful consideration of the environmental, social, and economic Impacts 
of alternatives for controlling sediment deposition In the Toutle, Cowlitz, 
and Columbia Rivera, 1 recommend that the Secretary of the Army, acting 
through the Chief of (Engineers, be authorized to conatruct aa a Federal 
project for flood damage and navigation maintenance reduction, a single 
attention structure and associated downstream actions. The single retention 
structure which Is described aa the preferred plan, would Include audi 
modification aa the Chief of Engineers deems advisable, such as provisions to 
raise the structures should future conditions warrant. 

The first cost of the preferred plan to the United States Is presently 
estimated at $197,200,000; average annual opertion, maintenance, and sediment 
monitoring costs to the United States are estimated at $925,000. Costs for 
msintainlng the congressional ly authorized AO-foot Columbia River navigation 
channel are excluded from coata of the preferred plan as they are regularly 
provided through the Corps of Engineers annual operations and maintenance 
budget . 

Through continuous monitoring, additional information will be obtained about 
the rate and future magnitude of sediment deposition. If up-to-date analysis 
of sediment deposition and of benefits and costs of alternatlvea provides 
compelling and convincing reasons, selection of another alternative (auch as a 
•taged retention structure or dredging) may be warranted. Accordingly, 
concurrent analysis and design of a single retention structure, staged single 
retention structure, and dredging alternatives will continue. The 
authorization should contain sufficient flexibility to move to one of these 
•Iternatives if conditions warrant. 

Authorization and subsequent implementation of a Federal project for flood 
< **«age and navigation maintenance reduction la subject to the provision that 
^-Federal interests shall agree to comply with the following: 
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a. Be responsible for conveying to the United States, prior to the tin; 
needed and without cost, all lands, casements, and rights-of-way for the 
single or staged retention structure and be responsible for providing without 
cost to the United States all lands, easements, and rights-of-way required for 
dredging and downstream actions, Including borrow areas and dredged material 
disposal areas for excavated aaterlal Including necessary retaining works, 
determined necessary by the Chief of Engineers, for project construction 
subsequent maintenance, and accomplish without cost to the United States 
alterations and relocations of buildings, roads, bridges, and other structures 
or utilities made necessary by Implementation of the project; 

b. If any of the above requirements cannot be provided In a timely 
manner, provide a cash contribution to the United States, prior to the time 
needed In an amount which the Chief of Engineers determines to be necessary* 
allow acquisition of needed property by the United States. A final 
contribution adjustment to be made after actual costs are determined; 

c Operate and maintain any federally undertaken mitigation project 
is determined to be justified, such as the operation and maintenance of 
fisheries facilities for a single retention structure; 

d. Maintain all dredged material disposal sites. 

In addition, 1 recommend that project authorization exempt the Federal 
Government and its contractors from the imposition of the Washington State 
Sales and Use Tax (Chapters 82. OA, 82.08, 82.12, and 82. U of the Revised Code 
of Washington), on the value of the services and materials provided under 
Federal contracts. 

The recommendations do not reflect program and budgeting priorities inherent 
in the formulation of a National Civil Works construction program, nor the 
perspective of higher levels within the Executive Branch. 

Consequently, the recommendat ions may he modified before they are transmitted 
to the Congress for authorization and/or implementation of funding. 

R.L. Friedenwald 
Colonel, Corps of Engineers 
District Engineer 
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FISH AND WILDLIFE COORDINATION 

This exhibit contains the U.S Fish and Wildlife Service Coordination Act 
Report (CAR), Corps polnt-by-point response to the CAR recommendations, nnd t 
biological assessment as required under Section 7(c) of the Endangered Speclti 
Act. 

The following general approach was used regarding the recommendations of 
USFWS. We propose to provide fish passage facilities as part of the Single 
Retention Structure. Justification for such facilities can be provided and 
such facilities must be made an Integral part of any single retention struc- 
ture design; please refer to Appendix E regarding Justification of these 
facilities. We propose to recommend that the operation of the fish passage 
facilities be provided by the State of Washington. We do not propose to 
acquire any lands or easements for specific fish and wildlife mitigation 
poses. However, we do propose to manage lands acquired for the reservoir to 
provide wildlife habitat primarily by protecting and preserving wildlife habl 
tat of these lands and to provide some limited revegetatlon. 
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RESPONSE TO COORDINATION ACT REPORT RECOMMENDATIONS 



Presented in this section are the Corps of Engineers responses to the 
Fish and Wildlife Service recommendations contained In their final 
Coordination Act Report for the feasibility study addressing proposed sediment 
control actions for the Toutle, Cowl it x, and Columbia River Systems. We have 
carefully reviewed this report and their recommendations and have the 
following general and poi nt -by-poi nt responses to those recommendations. 



GENERAL RKSPONSE 



Overall, the report does a commendable job in addressing a very complex 
Oft! confusing Issue - the rapidly changing fish and wildlife habitat of the 
project area coupled with the system-wide affects associated with the sediment 
reduction project being evaluated. However, the report falls to clearly 
Identify and separate the effects on fish and wildlife caused by the eruption 
and those relating to the sediment control project being proposed. The 
chronology of fish and wildlife habitat recovery that Is used for the with and 
without project condition greatly effects the manner and results of fish and 
wildlife impacts that may be anticipated. While many uncertainties do exist 
regarding the physical recovery of the project area, the estimate that we must 
base our review upon are the recovery projections presented within the 
feasibility study. In addition, the numerous economic values shown in your 
report to justify your mitigation recommendations do not fully comply with 
procedures delineated in Principles and Guidelines for Water and Related Land 
••sources Implementation. Our polnt-by-polnt responses follow. 

SPECIFIC COMMENTS 

°«o«ral recommendations of U.S. Fish and Wildlife Service 

■•comsiendation I. if a SRS Is considered necessary, then the Green River site 

given preference for construction of a dam. The LT-3 and Kid Valley sites 
^ld be rejected because dams at these sites would produce unacceptable 
l0,§eB ° f f,sh and wildlife resources and habitat. 



-86-18 
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Response 1. We agree that the Green River site Is preferrable to the LT-3 and 

Kid Valley site for fish and wildlife and also for engineering reasons. A 
single retention structure at the Green River site Is the preferred plan In 
the feasibility report. 

Recommendation 2. Fish and wildlife be made an authorized purpose of the 
project to ensure that action is taken to plan and Implement appropriate 
mitigation measures. 

Response 2. The primary objective of the feasibility study is to address the 
sedimentation problem and concomitant flood and navigation threat. We 
consequently do not believe including fish and wildlife as a project purpose 
Is appropriate. However, In the recommendations presented in the feasibility 
report, we have included all mitigatlve measures for potential authorization 
by Congress that we believe are reasonable and appropriate. 

Recommendations 3. In keeping with the requirements of the Fish and Wildlife 
Coordination Act, all capital and operation and maintenance costs for fish and 
wildlife mltigaton be treated as an "integral part of the cost of the 
project . " 

Response 3. All reasonable and necessary mitigation costs have been included 
in the feasibility report, including the institutional arrangements proposed 
for capitol costs and operation and maintenance. 

Recommendation 4. All lands, water, and interests therein to achieve 
mitigation goals be acquired by the federal construction agency as stipulated 
in Section 3(c) of the Fish and Wildlife Coordination Act. 

Response 4. To the extent authorized by Congress, we will carry out all fi* B 
and wildlife mitigation requirements for this project. Our findings and 
recommendations regarding the part of project costs, including mitigation 
costs, that should be borne by non-Federal Interests are shown in the 
feasibility report in the section pertaining to cost sharing. 
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q, online ndat ion 5. Necessary fish and wildlife studies and associated funding 
v included in any future authorization for the preferred alternative. 

Response 5« Included in the recommendations for potential authorization are 
provisions for reasonable and necessary fish and wildlife studies. 

Recommendation 6. The Corps of Engineers provide funds to fish and wildlife 
agencies to monitor construction impacts and the effectiveness and adequacy of 
litigation programs for fish and wildlife. Approximate costs for a 25-year 
study which includes 5 years of continuous monitoring with periodic monitoring 
at 5-year intervals for 20 years thereafter amount to $840,000. A monitoring 
program for fish and wildlife should include studies of the following topics. 

a. Water quality 

b. Strearaflow 

c. Fish population recovery as affected by the project 

d. Aquatic food chain recovery as affected by the project 

e. Stream habitat recovery upstream and downstream of the project 
M Rearing pond site evaluations 

8« Fish passage success 

Wildlife studies should include monitoring of wildlife responses to 
Project features within the study area. 

8 h and Wildlife monitoring would be done concurrently and in cooperation 
the Corps' 25-year project monitoring efforts. 

e 6- We believe that the evaluations and studies you have recommended 

general and all-encompassing. Many of the studies you have 
ec oianended 

are not directly related to this project, but rather are studies 
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that are more oriented toward determining impacts of the eruption and the 
recovery of fish and wildlife from that devastation. While we believe that 
certain studies relating to water quality* streamflow, and success of fish 
passage measures are warranted, we believe that the other studies you have 
recommended should more appropriately be a responsibility of the local fish 
and wildlife agencies as part of their normal monitoring process. We will 
coordinate with you the extent of studies and appropriate agency to provide 
those investigations relating to water quality, streamflow, and the success 
fish passage facilities. 

Recommendation 7. The Corps of Engineers modify mitigation measures if 
results of monitoring studies find such changes to be warranted. 

Response 7. The primary mitigation proposed as part of the feasibility re 
is the construction of fish bypass facilities as part of the single retent 
structure. If It Is determined that these facilities are inadequate, studi 
would be initiated to develop and, if justified, to construct new improved 
fish passage facilities or other mitlgatlve measures. 

Recommendation 8. Construction and non-emergency dredging activities be 
scheduled to protect fish and wildlife (i.e., inwater work periods, etc). 
Construction techniques to protect fish and wildlife as specified by federal 
and state resource agencies should be incorporated in construction contracts 
Contract inspection efforts should include participation by fish and wildlif 
biologists. This is estimated to cost $80,000 annually over the 2-year 
construction period. This amount is included in the monitoring program cost 
detailed in Recommendation 4. 

Response 8. We will continue to coordinate all Inwater work activities with 
your agency and other resource agencies in the future. To the extent 
reasonable and practicable, we will schedule all our activities to minimize 
impacts to fish and wildlife. We also plan on establishing an environmental 
task force to provide recommendations on minimizing adverse Impacts to fish 
and wildlife resources during the construction period; funds appropriate to 
this level of involvement will be transferred to your agency. 
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fccoomendation 9, 10, 11, 12. Existing habitats of high value to wildlife not 
^ used as disposal sites for dredge spoils. 



Areas of lower value to wildlife such as diked pasture and/or old dredge spoil 
disposal sites be used for dredge spoil disposal. 

Herbaceous and woody vegetation be established on dredge spoil areas 
Mediately after spoil is deposited. 

Wetland creation in dredge spoil areas be Investigated and implemented where 
feasible. 



Response 9, 10, 11, 12. We will continue to coordinate all dredged material 
disposal with your agency and other resource agencies. We will continue to 
utilize disposal sites of lesser fish and wildlife value when these sites are 
lable. As you should be fully aware, however, the magnitude and quantity 
sediment that must be managed as part of this project may not allow us to 
it disposal to only sites of low wildlife value. Disposal sites that have 
been and will be used are provided by local sponsors. The sites that have 
been used are seeded with herbaceous vegetation after dredged material has 
been deposited as part of the disposal contract. Since the Corps of Engineers 
does not manage these local sponsor provided disposal sites, it Is not 
possible to comply with some of the Items you have recommended. The eventual 
use of the disposal site would be dependent upon the land owner. However, 
since the State of Washington provided many of the larger disposal sites, it 
■■y be possible that many of the disposal sites could be managed for fish and 
Alife enhancement. We recommend that you contact the State of Washington 
provide them with your recommendations for disposal site management. 

ndation 13. Loss of important fish and wildlife habitat due to project 
cts be mitigated by development and/or improvement of other areas. 

Response 11 a a • 

As discussed in response to your previous recommendations, 

•Posal sites, Including the Green River Sediment Retention Structure area, 
the ^ Pr ° Vlded by local sponsors. If any justified mitigation for the use of 
e sites is warranted, we believe that this should be coordinated with 
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these local sponsors. We do not propose, as part of our recommended plan, 
land acquisition beyond that directly necessary to meet direct project needs- 



Recommendation 14. The property behind the Green River structure be managed 
for fish and wildlife and recreational uses thereof. 

Response 14. We believe that this is a reasonable use for the area behind t 
SRS. We will discuss this recommendation with the local sponsor who, as 
proposed in the cost-sharing proposal, would purchase this property. 

SPECIFIC RECOMMENDATIONS 

Toutle River 

Recommendation 1. Successful passage be provided for anadromous fish at all 
barriers erected to trap sediments. Passage would be required for downstream 
migrating juvenile salmonlds and adult fish moving upstream. Planning for and 
final design of such mitigation facilities must be approved by the resource 
agencies prior to construction of any sediment retaining structure. A trap 
and haul facility for adults would cost an estimated $1,000,000 in addition to 
annual operation and maintenance costs of $100,000. Downstream passage costs 
are not available. 

Response 1. We propose to provide fish passage as part of the construction of 
the SRS. We will coordinate the planning of these facilities with the 
appropriate resource agencies. 

Recommendation 2. When feasible, a single defined stream channel be 
maintained in summer through impounded sediments to Improve adult and juvenile 
fish passage. 

Response 2. We will investigate the feasibility of this recommendation. 

Recommendation 3. A stream channel designed to permit fish passage and 
prevent stranding of adult and juvenile salmonlds be maintained through all 
work areas (including the LT-1 and LT-3 dredging sites). 
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1. As in prior construction contracts for operation of the sediment 
etention structures, we will specify that a stream channel be maintained 
through these work areas to permit fish passage and to prevent stranding of 
doit and juvenile salmon ids. 

gacoBMendatlon 4 . Rearing ponds be constructed to mitigate losses of Aider 
Creek and Deer Springs fish facilities Inundated by sediment. 

Response 4. If these facilities are Inundated by sediment as a result of 
construction of the SRS, they would be replaced consistent with all other 
project related relocations. 

Recommendation 5. Riparian and instream habitat be Improved at project cost 
at sites downstream of the Green River Dam to mitigate for project-related 
losses of instream and riparian habitat. Possible sites for riparian 
plantings include Disappointment, Trouble, Goat, and Dollar Creeks at a cost 
of about $82,000. These restoration measures should be implemented 
concurrently with the 2-year dam construction period. Suitable instream 
habitat Improvement sites Include, but are not limited to, the mainstera Green 
and South Fork Toutle Rivers, Devils and Thirteen Creeks, and at an unnamed 
South Fork tributary (Section Lines 22 and 23, T9N, R2E). Costs for the 
oainstem work would range from $60,000 to $212,000 and for the passage 
improvements about $100,000. The final selection of suitable mitigation 
■easures and sites should be accomplished through a coordinated planning 
effort Involving the Corps, affected landowners, public land management 
agencies, and fish and wildlife agencies. 

Response Some of the actions recommended appear to have merit from a fish 
and wildlife perspective and also in providing some additional sediment 
control benefits. Since incremental justification for these actions have yet 
0 be determined, we propose to investigate these recommendations in greater 
detail in the Continued Planning and Engineering Stage to determine benefits, 
C08t s, and institutional arrangements for potential implementation. Since the 
department of Interior has existing authorities to provide passage at 

r "ctions to anadroraous fish migration, we recommend that the passage 
^provements you have delineated be provided by your agency. 
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Re commendation 6. Wildlife habitat within the sediment storage area upst 
of the SRS be maintained as long as possible. Lands outside the sediment 
Inundation zone, but within Corps ownership, should also be maintained for 
wildlife. Timber harvest should cease on this land to minimize the Impact 
wildlife lost gradually over the 50-year project life. 

Response 6. This is a very reasonable recommendation for minimizing loss 
wildlife habitat. However, before we can reply to this recommendation, we 
will have to analyze the Impact of additional debris to the structure and 
spillway. We will advise you of our findings. One point of clarification, 
however, these lands may not be owned by the Corps but by the local sponsor 

Recommendation 7. The LT-1 and LT-3 disposal sites be finished in irregiT 
contours, seeded, planted to woody vegetation, and fertilized to aid in 
erosion control and development of wildlife habitat. Costs associated with 
vegetative plantings are about $98,300. 

Response 7. The dredged material disposal sites that you have referenced 
owned by local sponsors, if agreed to by these sponsors, we will finish t 
sites In irregular contours. We propose to seed and fertilize these sites 
the conclusion of disposal activities. The planting of woody vegetation woul 
be a responsibility of the land owner. For the LT-1 site, the landowners are 
the State of Washington and Cowlitz County. We propose that our respective 
agencies meet with these landowners. 

Recommendation 8. Periodic seeding and fertilization of the sediment 
inundation area with Dutch white clover, orchard grass, and red clover mix 
continue throughout the life of the project. 

Response 8. The area at the edge of the pool is a very volitile reach, wh 
inundation could occur at any time. Consequently, we do not believe that 
spending funds to provide very temporary wildlife habitat in this area is 
justifiable. Once the sedimentation and infilling of the reservoir subsides 
then, it is reasonable for someone to provide the seeding you recommend. 

Recommendation 9. Elk forage such as nlnebark, huckleberry, salal, and 1 
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be planted on Corps lands outside the sediment inundation zone to 
replace forage lost to sediment coverage. 

Response 9^ These lands, as proposed In the cost-sharing proposal, may be 
owned by local sponsors. We will discuss this recommendation with the sponsor 
to develop the institutional arrangements for providing needed wildlife 
habitat. 

gecownendat ion 10. Existing herbaceous vegetation be maintained at the base 
of the debris avalanche. Any part of the seeded debris avalanche which is 
under Corps ownership should be maintained to benefit deer and elk. 



Response 10. See response 89. 



iecommendat ion 11. Temporary protection of existing riparian vegetation along 
the Green River, North Kork Toutle River, and upper Hoffstadt Creek drainages 
be established to offset wildlife habitat losses within the sediment 
Inundation zone. The major action needed would be cessation of timber harvest 
In the riparian zone. This protection would begin at the time of project 
construction and would be dropped as mitigation is Implemented. Specific 
actions should be developed through a cooperative planning effort involving 
the affected landowners and fish and wildlife agencies. 

Response 11. Initiating the specific forest practices you have proposed is a 
State responsibility. The State of Washington currently has a Forest 
Practices Act. 



^LITZ river 



kcoaaendatlons 1 and 2. Disposal areas be finished in irregular contours to 
Urease habitat diversity. 



Srodi, 



n 8 streambanks and dredge spoil disposal areas be fertilized and 
egetated immediately with herbaceous and woody plants. 

P°nses 1 aru j 2. pioase refer to Toutle River response #7. 
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Recommendation 3. Public access be provided to State owned or managed 
disposal areas. 

Response 3. Public access to State owned area is a responsibility of the 
State. 

COLUMBIA RIVER 

Recommendation 1. As much bedload material as possible be kept out of the 
Columbia River System, and especially the estuary by. 

a. Operation of the Cowlitz River Sump; 

b. Establishment of sumps in the Columbia where there are adequate up 
disposal sites. 

Response 1. We concur with your recommendation. 

Recommendation 2. In-water disposal sites for dredge spoils be located where 
material would not be deposited in shallow water areas or entrances to sloughs 
and backwaters. 

Response 2. To the extent practicable, we will comply with this request. 

Recommendation 3. Dredged materials be disposed of in the following sites 
order of priority; 3, I, 5, 11, 10, 3, 18, 15, 9, and 13 (Figures 16 and 17) 

Response 3. To the extent practicable, these sites will be given priority fo 
dredged material disposal. 

Recommendation 4. Mitigation for habitat values lost be required before use 
of sites 2, 9, 13, 15, 18, 19, 23, and 24. Assuming that some of these sites 
are used for dredge spoil disposal, the estimated mitigation cost for this 
measure would range from $250,000 to $1.5 million. 

Response 4. While Columbia River dredging Is discussed in the feasibility 
report to provide a comprehensive evaluation of impacts, no specific 



thoriza tion or funding is requested for actions necessary to maintain this 
vigable waterway. Authority is already provided under P.L. 87-874 for 
actions pertaining to federal maintenance of the Columbia River navigation 
channel* As part of this authorization, local sponsors are to provide the 
lands necessary for dredged material disposal. We are willing to discuss the 
use of these local sponsor provided disposal lands under the coordination 
procedures established for this maintenance dredging. Construction of the 
SRS as proposed, would substantially reduce the Columbia River dredging 
requirement . 

Recommendation 5. A plan be developed under the authority of the Fish and 
Wildlife Coordination Act which Identifies specific actions needed to mitigate 
for Impacts of dredging and dredged material disposal. This plan should be 
guided by a task group of interested agencies, and should be developed to 
address both short- and long-term dredging needs and concerns. The plan would 
cost an estimated $50,000 and should be developed concurrently with detailed 
planning for project facilities (approximately 12 months). As the 
construction agency, the Corps would be responsible for implementation 
of mitigation measures identified through this planning process. These 
measures should be implemented concurrently with project dredging activities. 

Response 5. We are willing to participate in discussions relating to Columbia 
River navigation channel maintenance within the coordination mechanism 
developed for these activities. 
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PREFACE 



This is the Pish and Wildlife Service's detailed report on the 
Corps of Engineers' Mount St. Helens, Washington Feasibility 
Study . 

Our analysis of project impacts on fish and wildlife is based 
on: 1) project information and engineering data received 
prior to November 30, 1984; 2) an appraisal of existing and 
projected resources; and 3) a project life of 50 years. 
Previous reports submitted on this project are planning aid 
letters in March and April 1983 and May 1984, and a 
reconnaissance report of September 1983. 

This report does not constitute the review comments of the 
Department of the Interior on the draft environmental impact 
statement as required under provisions of the National 
Environmental Policy Act (Public Law 91-190). It should al30 
be noted that the proposed project may be subject to permits 
over which the Fish and Wildlife Service has review 
responsibilities. Accordingly, our comments do not preclude 
an additional and separate evaluation by the Service, pursuant 
to the Fish and Wildlife Coordination Act (16 U.S.C. 661, et 
seq. ) , if eventual project development requires a permit from 
the Corps of Engineers, U.S. Army (Section 10 of the River and 
Harbor Act of 1899). All such permits are subject to separate 
review by the Service under existing statutes, executive 
order, memorandum of agreement, and other authorities. In 
review of permit applications, the Pish and Wildlife Service 
may concur, with or without stipulations, or object to the 
proposed work, depending on specific construction practices 
which may impact fish and wildlife resources. 

The recreational and commercial values assigned to salmon and 
steelhead are derived from the following report, "Net Economic 
Values for Salmon and Steelhead from the Columbia River 
System" developed for the National Marine Fisheries Service by 
Meyer-Zangri Associates, Inc. All values derived from this 
report reflect 1980 dollars and no attempt has been made to 
incorporate inflationary updates. Values for searun 

cutthroat, resident trout, and wildlife were derived from data 
provided by the Washington Department of Game. 

The U. S. Fish and Wildlife Service mitigation policy (Federa 
Register, 1981) was used in preparing this report. Thi 
policy assures consistent and effective recommendations to 
project mitigation and outlines various methods for achieving 
such mitigation. The policy covers impacts to fish and 
wildlife populations, their habitat, and the human uses 
thereof . 
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HSU AND WILOUTK SKK\ l( I 
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PO«TLANO OREGON 0 H \J 



December 13, 1984 



Colonel Robert L. Friedenwald, District Engineer 
Portland District, Corps of Engineers 
P. 0. Box 2946 
Portland, Oregon 97208 



Dear Colonel Pr iedenwald: 

This expresses the Fish and Wildlife Service's position on the 
effects of a proposed project to control sedimentation and 
flooding in the Toutle, Cowlitz, and Columbia Rivers. The 
proposed work would be implemented because of existing and 
potential problems associated with the 1980 eruption of Mount 
St. Helens. This statement and the attached detailed report 
constitute our Fish and Wildlife Coordination Act Report in 
accordance with Section 2(b) of the Fish and Wildlife 
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et 
seq.) and is consistent with the intent of the National 
Environmental Policy Act. Our report is intended for 

inclusion in your Feasibility Report which was authorized by 
recommendation of the Assistant Secretary of the Army. This 
recommendation was contained in a Corps of Engineers (Corps) 
report to the President on a comprehensive plan for responding 
to the long-term threat created by the 1980 eruption of Mount 
St. Helens. 

This report has been coordinated with and has the concurrence 
of the Washington Departments of Fisheries and Game and Oregon 
Department of Fish and Wildlife as indicated in their attached 
letters of December 3, December 4, and November 30, 1984, 
respectively. It was also developed in cooperation with the 
National Marine Fisheries Service. 

Project features being evaluated include three Single 
Retention Structure (SRS) alternatives on the North Fork 
Toutle River. The SRS concept consists of construction of a 
dam to create a slack-water pool in which a major portion of 
water-borne sediments would settle or drop out. This would 
prevent large quantities of materials from entering the lower 
Cowlitz and Columbia Rivers, minimizing future dredging 
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requirements and the problems associated therewith. A total 
of 14 different spillway height and outlet structure 
combinations are included in the SRS analysis. 

The Supplemental Appropriations Act of 1983 (PL 98-63) 
authorized the Corps to implement and maintain flood control 
measures to assure 100-year flood protection for developed 
areas on the Cowlitz and Toutle Rivers and to reduce sediment 
flow into the Columbia River. Under PL 98-63, the levees 
along the Cowlitz have been raised and dredging has occurred 
on the Cowlitz between RN 13.5 and 20 and at the sediment 
stabilization basin, LT- 1 , on the Toutle River. These actions 
are considered the base condition for the proposed project. 

Sumps dredged near the mouth of the Cowlitz River are also 
included in the proposed project. Materials settling in the 
sumps would be removed and placed in water and on wetland and 
upland sites. 

The Service's analysis indicates that project construction and 
operation could cause serious impacts on fish and wildlife 
resources. Large runs of anadromous fish could be blocked 
from spawning areas, valuable fish and wildlife habitat could 
be permanently lost in the SRS pool (s) , and wildlife habitat 
could be covered with material dredged from channels and 
sumps. The no action alternative could also cause serious 
impacts to fish and wildlife as large quantities of Mount St. 
Helens materials would settle in the Cowlitz and Columbia 
Rivers (including the Columbia River Estuary). These 
materials would smother inwater habitats and require extensive 
maintenance dredging which would in turn cause loss of 
wildlife habitat at disposal sites. A given assumption for 
all project analyses is that maintenance dredging would 
continue on the Columbia River to maintain the 40-foot 
navigation channel. 

The basic premise behind the Service's analysis of impacts is 
that the rapid, natural recovery of important fish and 
wildlife habitats that has been observed since the blast, 
would continue in the future without a project. It is assumed 
that eventually the area would return to its preblast 
conditions for fish and wildlife resources. These resources 
were of significant value to the local area, both socially and 
economically, and are assumed to be so in the future. Thus, 
while project features might be built or operated in areas 
where the habitats are presently degraded, to the extent they 
would prevent the natural and otherwise uninterrupted recovery 
of the area, they would have potential impacts to fish and 
wildlife resources. 
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Previous drafts of this report contained recommendations 
which, because of the number of potential alternatives and the 
lack of specific project information, were necessarily 
general. Those recommendations represented a full range of 
potential mitigation actions for all of the alternatives. 
However, with selection of a preferred plan at the Green River 
site, fewer and less extensive mitigation actions would be 
required. While all the alternatives are still discussed 
within the report, the recommendations have been developed 
specifically to mitigate for losses associated with the 
selected plan and its specific impacts. 

With input from other federal and state resource agencies, the 
Service has developed the following recommendations to 
mitigate for project impacts to fish and wildlife resources. 
It should be noted that the recommended actions address 
project impacts only. They are not designed to mitigate for 
impacts of the eruption of Mount St. Helens. It should also 
be noted that the recommended actions are designed to be 
accomplished concurrently with detailed planning and 
construction of project features. Ultimately, their purpose 
is to assist in developing an environmentally sound project 
compatible with applicable environmental policies and 
legislation, without delaying necessary efforts to solve 
flooding and sedimentation problems associated with the 
eruption of Mount St. Helens. 

RECOMMENDATIONS 

It is recommended that: 

1. If a SRS is considered necessary, then the Green River 
site be given preference for construction of a dam. The 
LT-3 and Kid Valley sites should be rejected because dams 
at these sites would produce unacceptable losses of fish 
and wildlife resources and habitat. 

2. Fish and wildlife be made an authorized purpose of the 
project to ensure that action is taken to plan and 
implement appropriate mitigation measures. 

3. In keeping with the requirements of the Fish and Wildlife 
Coordination Act, all capital and operation and 
maintenance costs for fish and wildlife mitigation be 
treated as an "integral part of the cost of the project." 

4. All lands, water, and interests therein to achieve 
mitigation goals be acquired by the federal construction 
agency as stipulated in Section 3(c) of the Fish and 
Wildlife Coordination Act. 
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Necessary fish and wildlife studies and associated 
funding be included in any future authorization for the 
preferred alternative. 

The Corps of Engineers provide funds to fish and wildlife 
agencies to monitor construction impacts and the 
effectiveness and adequacy of mitigation programs for 
fish and wildlife. Approximate costs for a 25-year study 
which includes 5 years of continuous monitoring with 
periodic monitoring at 5-year intervals for 20 years 
thereafter amount to $840,000. A monitoring program for 
fish and wildlife should include studies of the following 
topics . 

a. Water quality 

b. Streamflow 

c. Fish population recovery as affected by the project 

d. Aquatic food chain recovery as affected by the 
pro j ec t 

e. Stream habitat recovery upstream and downstream of 
the project 

f. Rearing pond site evaluations 

g. Fish passage success 

h. Wildlife studies should include monitoring of 
wildlife responses to project features within the 
study area. 

Fish and Wildlife monitoring would be done concurrently 
and in cooperation with the Corps' 25-year project 
monitoring efforts. 

The Corps of Engineers modify mitigation measures if 
results of monitoring studies find such changes to be 
war ranted . 

Construction and non-emergency dredging activities be 
scheduled to protect fish and wildlife (i.e., inwater 
work periods, etc.). Construction techniques to protect 
fish and wildlife as specified by federal and state 
resource agencies should be incorporated in construction 
contracts. Contract inspection efforts should include 
Participation by fish and wildlife biologists. This is 
estimated to cost $80,000 annually over the 2-year 
construction period. This amount is included in the 
monitoring program cost detailed in Recommendation 4. 
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9. Existing habitats of high value to wildlife not be used 
as disposal sites for dredge spoils. 

10. Areas of lower value to wildlife such as diked pasture 
and/or old dredge spoil disposal sites be used for dredge 
spoil disposal. 

11 Herbaceous and woody vegetation be established on dredge 
spoil areas immediately after spoil is deposited. 

12. Wetland creation in dredge spoil areas be investigated 
and implemented where feasible. 

13. Loss of important fish and wildlife habitat due to 
project impacts be mitigated by development and/or 
improvement of other areas. 

14. The property behind the Green River structure be managed 
for fish and wildlife and recreational uses thereof. 

SPECIFIC RECOMMENDATIONS 

Toutle River 

It is recommended that: 

1. Successful passage be provided for anadromous fish at all 
barriers erected to trap sediments. Passage would be 
required for downstream migrating juvenile salmonids and 
adult fish moving upstream. Planning for and final 
design of such mitigation facilities must be approved by 
the resource agencies prior to construction of any 
sediment retaining structure. A trap and haul facility 
for adults would cost an estimated $1,000,000 in addition 
to annual operation and maintenance costs of $100,000. 
Downstream passage costs are not available. 

2. When feasible, a single defined stream channel be 
maintained in summer through impounded sediments to 
improve adult and juvenile fish passage. 

3. A stream channel designed to permit fish passage and 
prevent stranding of adult and juvenile salmonids be 
maintained through all work areas (including the LT- 1 and 
LT-3 dredging sites). 

4. Rearing ponds be constructed to mitigate losses of Alder 
Creek and Deer Springs fish facilities inundated by 
sediment . 
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Riparian and instream habitat be improved at project cost 
at sites downstream of the Green River Dam to mitigate 
for project-related losses of instream and riparian 
habitat. Possible sites for riparian plantings include 
Disappointment, Trouble, Goat, and Dollar Creeks at a 
cost of about $82,000. These restoration measures should 
be implemented concurrently with the 2-year dan 
construction period. Suitable instream habitat 

improvement sites include, but are not limited to, the 
mainstem Green and South Pork Toutle Rivers, Devils and 
Thirteen Creeks, and at an unnamed South Fork tributary 
(Section Lines 22 and 23, T9N, R2E) . Costs for the 
mainstem work would range from $60,000 to $212,000 and 
for the passage improvements about $100,000. The final 
selection of suitable mitigation measures and sites 
should be accomplished through a coordinated planning 
effort involving the Corps, affected landowners, public 
land management agencies, and fish and wildlife agencies. 

Wildlife habitat within the sediment storage area 
upstream of the SRS be maintained as long as possible. 
Lands outside the sediment inundation zone, but within 
Corps ownership, should also be maintained for wildlife. 
Timber harvest should cease on this land to minimize the 
impact of wildlife lost gradually over the 50-year 
project life. 

The LT-1 and LT-3 disposal sites be finished in irregular 
contours, seeded, planted to woody vegetation, and 
fertilized to aid in erosion control and development of 
wildlife habitat. Costs associated with vegetative 
plantings are about $98,300. 

Periodic seeding and fertilization of the sediment 
inundation area with Dutch white clover, orchard grass, 
and red clover mix continue throughout the life of the 
project . 

Elk forage such as ninebark, huckleberry, salal, and 
Oregon grape be planted on Corps lands outside the 
sediment inundation zone to replace forage lost to 
sediment coverage. 

Existing herbaceous vegetation be maintained at the base 
of the debris avalanche. Any part of the seeded debris 
av alanche which is under Corps ownership should be 
namtained to benefit deer and elk. 
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11. Temporary protection of existing riparian vegetation 
along the Green River, North Fork Toutle River, and upper 
Hoffstadt Creek drainages be established to offset 
wildlife habitat losses within the sediment inundation 
zone. The major action needed would be cessation of 
timber harvest in the riparian zone. This protection 
would begin at the time of project construction and would 
be dropped as mitigation is implemented. Specific 
actions should be developed through a cooperative 
planning effort involving the affected landowners and 
fish and wildlife agencies. 

Cowlitz River 

It is recommended that: 

1. Disposal areas be finished in irregular contours to 
increase habitat diversity. 

2. Eroding streambanks and dredge spoil disposal areas be 
fertilized and revegetated immediately with herbaceous 
and woody plants. 

3. Public access be provided to State owned or managed 
disposal areas. 

Columbia River 

It is recommended that: 

1. As much bedload material as possible be kept out of the 
Columbia River System, and especially the estuary by: 

a. Operation of the Cowlitz River Sump; 

b. Establishment of sumps in the Columbia where there 
are adequate upland disposal sites. 

2. In-water disposal sites for dredge spoils be located 
where material would not be deposited in shallow water 
areas or entrances to sloughs and backwaters. 

3. Dredged materials be disposed of in the following sites 
in order of priority; 3, 1, 5, 11, 10, 2, 18, 15, 9, and 
13 (Figures 16 and 17). 

4. Mitigation for habitat values lost be required before use 
of sites 2, 9, 13, 15, 18, 19, 23, and 24. Assuming that 
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some of these sites are used for dredge spoil disposal, 
the estimated mitigation cost for this measure would 
range from $250,000 to $1.5 million. 

5. A plan be developed under the authority of the Fish and 
Wildlife Coordination Act which identifies specific 
actions needed to mitigate for impacts of dredging and 
dredge material disposal. This plan should be guided by 
a task group of interested agencies, and should be 
developed to address both short- and long-term dredging 
needs and concerns. The plan would cost an estimated 
$50,000 and should be developed concurrently with 
detailed planning for project facilities (approximately 
12 months). As the construction agency, the Corps would 
be responsible for implementation of mitigation measures 
identified through this planning process. These measures 
should be implemented concurrently with project dredging 
activities. 

Please advise us of your proposed actions regarding the above 
recommendations. We look forward to continued coordination 
with you as project planning continues. 



Sincerely yours, 




Richard J. Nyshak 
Regional Director 
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JOHN SKUMAN 




M All <* WAS»e\K,l< )N 

DEPARTMENT Of FISI IIKICS 

MS Germ* AttrwmtrMton flU**r* • OKmpu. Wj^iwjgum W504 • fJUr>; 7SHMXi • fV ANJ JtftjIflT 
December 3, 1984 



Richard J . Myshak 

Regional Director 

U.S. Fish and Wildlife Service 

Lloyd 500 Building, Suite 1692 

500 Northeast Multnomah 

Portland, Oregon 97232 

Dear Mr. Hyshak: 

Coordination Act Report - Pinal Draft, The 
Impacts on Pish and Wildlife of Proposed 
Sediment Control Action for the Toutle, 
Cowlitz and Columbia River Systems 

We have reviewed your final draft Coordination Act Report (CAR) and 
generally agree with Its contents. Your assessment of the effects of 
the proposed projects Is adequate given the Corps of Engineers' uncertain 
estimates of the manner In which the sediment will be delivered from 
the North Fork Toutle River and the ambiguity which exists as to how 
the projects will affect the "recovery" of the watershed. 

This most clearly demonstrates the need for general recommendations 
2-5 which request complete monitoring of the effects of these projects 
during construction and after to more specifically Identify mitigation 
measures necessary for the protection of fish and wildlife. 

We concur with the remaining general recommendations as well as the specific 
recommendations except for Toutle River Number 6 and Cowlitz River Number 1. 
We do not feel the measures are necessary or feasible to Implement. 

Thank you for the opportunity to provide Input into the earlier drafts 
of this CAR and to provide you with this letter of concurrence on the 
final report. 



Sincerely, 




cc: Keller 
Nohorlc 
Zlllges 



548 



WtllMAN 
Covrrniw 



SIATI<» WAV**. KIN 

DEPARTMENT OF GAM! 

5405 |.t« Hazel Dell Avenue 
Vancouver, Washington 98663 
December 4, 1984 



Richard L. Myshak, Regional Director 
U. S. Fish and Wildlife Service 
Lloyd 500 Building, Suite 1692 
500 N. E. Multnomah Street 
Portland, Oregon, 97232 



RE: Final Draft - Fish and Wildlife Coordination Act Report, 
Corps of Engineers Mount St. Helens Feasibility Report 



Dear Mr. Myshak: 

Washington Game Department staff have reviewed the final Draft of the 
Coordination Act Report on the Corps of Engineers Mount St. Helens 
Feasibility Report. 

We recognize and acknowledge the fine line between Mount St. Helens 
eruption related fish and wildlife Impacts and Corps of Engineers 
action related fish and wildlife Impacts. We commend you for recog- 
nizing and separating the Issues to address only fish and wildlife 
mitigation for Corps of Engineers actions. 

You state many times In the Coordination Act Report the Corps of 
Engineers Is responsible for fish and wildlife mitigation. We object 
to the Corps of Engineers proposal that the State of Washington fund 
the 0 4 M for fish passge or mitigation. The Corps of Engineers 1s 
responsible for fish and wildlife mitigation programs for Corps of 
Engineers owned and operated dams. Two examples are the Wynochee Dam 
on the Wynochee River and Mudd Mountain Dam on the White River 1n 
Washington State. 
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Art d Ur / U 5 the u fl '? din 9s and recommendations of the Coordination 
^ S t f and .! mphasize the c <>n>s of Engineers fund and iniUate fish 
Sj2!fI f I € mitl 9 a V on Panning, feasibility studies, and de ?gn 
schedules to coincide with other project planning phases. 9 

Sincerely, 

WASHINGTON DEPARTMENT OF GAME 

Claude Stoddard 
Regional Habitat Manager 

CS:pl 



cc: 



Groen 
O'Neil 
Crawford 
Zarnowi tz 
Drivdahl 
Keller, WDG 
Voerman, EPA 
Nelson 
Dugger 
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Department of Fish and Wildlife 



506 S.W. MILL STREET, P.O. BOX 3503, PORTLAND. OREGON 97208 



November 30, 1984 



Mr. Richard J. Myshak 

Regional Director 

U.S. Fish and Wildlife Service 

Lloyd 500 Building 

Suite 1692 

500 N.E. Multnomah Street 
Portland, Oregon 97232 

Dear Mr. Myshak: 

The Oregon Department of Fish and Wildlife concurs with the draft 
Fish and Wildlife Coordination Act Report - The Impacts on Fish and 
Wildlife of Proposed Sediment Control Actions for the Toutle, Cowlitz, 
and Columbia River Systems. 

Thank you for the opportunity to review this report. 



Sincerely, 



Michael C. Weland 
Chief 




Environmental Management Section 



MCWrkes 
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DESCRIPTION OF THE PROJECT 



The eruption of Mount St. Helens in 1980 displaced an 
estimated 4 billion cubic yards of material from the top and 
center of the mountain. The resulting mud and pyroclastic 
flows deposited over 1 billion cubic yards of material in the 
Toutle, Cowlitz, and Columbia Rivers. The Cowlitz and Toutle 
Valleys were flooded and considerable infill occurred in the 
Cowlitz River. Approximately SO million cubic yards (mcy) of 
material was deposited in the Columbia River, blocking the 
navigation channel (Figure 1). Concentrated efforts by the 
Corps of Engineers in the ensuing 18 months removed the 
blockage to the navigation channel and restored a measure of 
flood protection capacity to the Cowlitz River. 

Approximately 3.3 billion cubic yards of material in the 
debris avalanche remains in the upper 14 miles of the North 
Fork Toutle River. It is estimated that about 650 mcy will 
erode and be transported by the river system. Debris 
avalanche yields to the North Fork Toutle River are projected 
to be approximately 28 mcy annually at present, dropping to 16 
mcy by the year 2000 and to 7 mcy per year after 2018. Of 
this material 380 mcy is sand size or larger and much will be 
deposited in the Cowlitz and Columbia River Systems. 
An estimated 50 mcy of gravel and larger material will erode 
out of the debris avalanche and be deposited in the Toutle 
River and the upper Cowlitz River. The finer material (30 
percent of total) will be carried in suspension into the 
Columbia River and much will be carried out into the Pacific 
Ocean. Some of the finer material will be deposited in the 
Columbia River estuary. 

A small amount of sand size material and much of the gravel 
will remain in the Toutle River. Extensive channel changes in 
the Toutle will continue for a number of years. Approximately 
74 mcy of sand size material will also be deposited in the 
Cowlitz, but 521 mcy will be passed through to the Columbia. 
The Cowlitz will reach stability in the form of a braided 
stream in about 50 years. Table 1 shows this process for a 
40-year period. 

The Corps of Engineers was requested by local, state, and 
federal officials to determine a long-term solution to the 
flooding and navigation problems posed by this material. A 
Comprehensive Plan for Responding to the Long-Term Threat 
Created by the Eruption of Mount St. Helens, Washington, w* s 
forwarded to the President of the United States on November 3, 
1983. Six alternatives were considered in this plan. 
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shaded portion denotes the debris avalanche. 
1. Project area. 
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in the Feasibility Study phase of this project, the Single 
Retention Structure (SRS) Alternative was determined to be the 
best means of controlling sediment yield from the debris 
evaianche. The Corps is evaluating sas's at three locations 
on the North Fork Toutle River (Figure 2). The 14 

conf igurations of differing spillway heights and outlet 
itructures are summarized in Table 2. None of the three LT-3 
configurations will retain all the expected bed load 
■aterial. The three highest Green River configurations and 
the highest Kid Valley spillway height will retain all the bed 
load. None of the structures are being designed to retain the 
finer grained material (silts and clays). 



Table 2. SRS Alternatives 



Width Elevation Height 
(feet) J.f_e e t ,«OVP) (feet) 



Type 
(feet) 



Elevat ion 
(feet , NGVD) 



275 
300 
330 



107 
1 32 
162 



None 
4- 1 0x20 



Kid Valley 



655 
700 
745 
780 
855 



1 1 8 
163 
208 
243 
3 1 8 



None 
2-10x15 



865 
900 
930 
965 
990 
1 ,060 



77 
1 1 2 
142 

177 
202 
272 



None 
2-5x9 



The Supplemental Appropriations Act of 1983 (PL 98-63) 
authorized the Corps to implement and maintain flood control 
•easures to assure 100-year flood protection for developed 
pteas on the Cowlitz and Toutle Rivers and to reduce sediment 
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— Retention structures 
Sediment bosms 

Figure 2 Sites of proposed bosins ond structures on the Toutle R,v 



flow into the Columbia River. Actions taken to date under PL 
98-63 include raising of levees along the Cowlitz, dredging 
the Cowlitz between RM 13.5 and 20, and dredging at LT- 1 on 
tfet Toutle. These actions are considered to be the base 
condition. Dredging will probably be used to maintain the 
100-year flood protection until a SRS is operational. 

A sump at the mouth of the Cowlitz has been dredged the past 3 
years to prevent material from entering the Columbia River and 
the navigation channel. This action is expected to continue 
for as long as it is considered effective. 

he preferred plan, which is also the National Economic 
Development (NED) plan, is the single retention structure at 
he Green River site. Also included are downstream dredging 
nd some levee reinforcement. 

he Green River Dam would have a 1 77-f oot-h igh spillway. The 
impoundment area created would have a maximum sediment storage 
capacity of 411 mcy and a 50-year trapping capability of 299 
mcy. This structure could store all the sediment from a 
100-year frequency flood event until the year 1995 and a large 
mudflow event until 1991. 

Details of the dam structure have not been finalized, but 
generally the structure would be a roller compacted concrete 
(R.C.C.) gravity dam. It would have an ungated overflow 
spillway 600 feet wide discharging into a stilling basin and 
two regulating outlets. The intakes would be part of the 
dam. Once the sediment reaches the level of the trash rack, 

toplogs would be used incrementally to close the intakes. 

igure 3 shows a schematic of the dam. 

Bank protection would be provided as needed to control erosion 
either downstream or in the reservoir. Streambed protection 
would be provided for 100 feet downstream from the stilling 
basin and bank protection for approximately 600 feet 
downstream. 

The Green River SRS is designed to operate with a minimum 
normal pool level, which would allow fines to pass through the 
•tructure. Summer water levels would be low. At times the 
Pool would resemble a dry lake with a river flowing through 
Once the pool is filled with sediment, there would be no 
Peak flood control and flood waters would pass directly over 
the spin way# 
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REGULATING OUTLET SECTION 




Figure 3 Schemotic of SRS, 
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adult fish collection facility would be constructed, 
consisting of a water supply, holding pond, and fish trap, 
provisions would also be made to pass downstream migrants 
through the regulating outlets. 

initially a cofferdam would be built upstream of the damsite 
to divert the North Fork Toutle and to act as an interim 
sediment structure. Dredging would continue in downstream 
areas until the structure is in place and most of the material 
already in the system below the Green River site has eroded. 
It is planned that 29 mcy of material would be dredged from 
LT-1 and LT-3 over the next 2 years. The Cowlitz sump would 
operate for approximately 5 years, removing 15 mcy. 

It is expected that there will be localized reinforcement and 
repair of existing levees and riprapping to prevent excessive 
bank erosion. 

The no-action alternative presumes that no structure will be 
built and that action will not be taken under PL 98-63, 
although the Columbia River Navigation Channel would be 
maintained . 

Our report, while discussing other alternatives, will 
concentrate on evaluating the effects of the provisions of 
P.L. 98-63, Cowlitz sump dredging, the no action alternative, 
and the Green River retention structure at 177-foot spillway 
height . 
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TOUTLE RIVER 



The Toutle River Basin is typical of drainage basins on the 
west slopes of the Cascade Range with mountainous and heavily 
forested terrain. The headwaters of the Toutle River arise in 
steep, high elevation land with shallow to deep, woll-drained 
soils formed of volcanic ash, glacial materials, and weathered 
parent rock. The mid-section of the watershed is character^ 
ized by moderate to very steep slopes on foothills. Soils i 
this area are deep loamy and clayey types formed fr 
weathered parent rocks, and volcanic ash and pumice. The 
lower one-third of the watershed to the mouth is nearly level 
with strong slopes on terraces, foothills, and valleys. These 
are also loamy and clayey soils, but formed in alluvium (USDA 
1 974) . 

The Toutle River is a large tributary of the Cowlitz River 
which in turn is a major tributary of the Columbia River. The 
Toutle River is formed by three major tributaries. These are: 
the North Fork, which originates at Spirit Lake and drains the 
northern slopes of Mount St. Helens; the South Fork, which 
drains the western flank of the mountain; and the Green River, 
which drains forested areas north of the mountain. Before the 
eruption average flow in the Toutle River near its mouth was 
about 2,100 cubic feet per second (cfs). Maximum and minimum 
flows recorded were 43,200 cfs and 240 cfs respectively. 

Water quality for fish life was generally good to excellent. 
Maximum water temperature recorded in 1979 was 68*F (USGS, 
1980). The water was clear during most of the year. Higher 
turbidities occurred during winter freshets and in summer when 
hot weather melted glaciers on Mount St. Helens. 

FISH 

Pre-er upt ion 

The Toutle River System provided excellent habitat for 
anadromous fish. Figure 4 shows the pre-eruption distribution 
of these fish. Anadromous fish included spring and fall 
Chinook and coho salmon; winter and summer steelhead; and 
searun cutthroat trout. All species spawned naturally within 
the river system and used all accessible waters for spawning 
or rearing. Natural runs were augmented by hatchery produced 
fish which were stocked at several locations in the System. 
These migratory fish contributed to important commercial and 
sport fisheries in the Toutle River System, Cowlitz and 
Columbia Rivers, and Pacific Ocean. 
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Juvenile or adult anariromous fish were present in the Toutl 
River throughout the year. Juveniles remained in fresh watt 
for periods ranging from a few months to several years befor 
migrating to sea. Upstream migrations of adult fish occurre 
during different months of the year, depending on the specie 
or race. However, the times of these runs overlapped so tha 
adult fish were in the Toutle River during all months of th 
year. Figure 5 shows general timing of migrations for adult 
and juvenile searun cutthroat, steelhead, and salmon in th 
Tou 1 1 e River. 

Hatchery produced fish augmented natural runs of anadromou 
salmonids in the Toutle River System (Table 3). Coho and fall 
chinook salmon were produced at the Washington Department of 
Fisheries Toutle Salmon Hatchery located at the mouth of the 
Green River. Spring chinook and some fall chinook salmon were 
reared at a new pond at Deer Springs and then released intc 
the North Fork. This pond had just begun to produce larger 
numbers of spring chinook prior to the eruption of Mount St, 
Helens. 



Table 3. Numbers of Salmon V and Steelhead TroutV Stocked in 
the Toutle River System. 



Coho Salmon 1,821,300 

Spring Chinook Salmon 376,500 

Fall Chinook Salmon 4,542,300 

Summer Steelhead 147,300 

Winter Steelhead 134,000 



1/ Fish stocked during 1978. 
2/ Average annual numbers stocked for the period 1966 to 1980. 



Steelhead trout were spawned at Washington Department of Game 
hatcheries outside the Toutle River watershed. Winter 
steelhead were spawned and raised at the Beaver Creek Hatchery 
on the Elochoman River. Summer steelhead were raised at the 
Skamania Hatchery on the north fork of the Washougal River. 
Some steelhead were taken to a pond at Alder Creek and reared 
before being released into the river. Other steelhead were 
reared to smolt size at the hatcheries and then stocked into 
the Toutle River System. 
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Figure 5. General presence of onadromous fish in project area 
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Fish from the Toutle System supported important commercial and 
sport fisheries (Table 4). Commercial fisheries for salmon 
occurred in the Pacific Ocean and lower Columbia River. Sport 
fishing for salmon took place in the Ocean, Columbia River, 
lower Cowlitz River, Toutle River, North Fork Toutle, and 
Green River. Steelhead were taken by fishermen in the 
Columbia, Cowlitz, and Toutle Rivers and its major forks. 

The Toutle and Green Rivers were popular salmon angling 
streams. Average catches of salmon for the years 1974 through 

1978 were about 500 in the Green River and 3,000 in the Toutle 
River . 

The Toutle River supported a nationally famous sport fishery 
for both summer and winter run steelhead. Angling occurred 
throughout the mainstem and its major forks. The Toutle 
System usually ranked among the top five streams in Washington 
in total numbers of sport caught steelhead. Average catches 
of summer run and winter run steelhead for the years 1 975 to 

1979 were 3,730 and 3,380 fish respectively. 



Resident fish including trout, 
suckers, and peamouth chub were 
System (Figure 3). The trout 
fishery (Table 4) . 



mountain whitefish, sculpin, 
present in the Tou t le/Cow 1 i t z 
supported an important sport 



There were numerous high mountain lakes in the headwaters of 
the Toutle River Basin. They were clear, oligotrophic lakes 
with good water quality characteristics. All lakes supported 
populations of resident trout and were periodically stocked by 
the Washington Department of Game (WDG) . Anglers spent about 
11,000 days fishing in these lakes each year. The total value 
of these days was about $350,000_V annually. About 9,000 of 
these angler-days valued at $285,400_V were spent on Spirit 
Lake . 

Species Descriptions 

The following discussion briefly describes species of 
anadromous and resident fish present in the Toutle River 
System and their use of the watershed. 



1/ Based on a 1980 value of $31.71 per angler-day developed by 
the Washington Department of Game. 
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Table 4. Estimated Annual Value 
Produced by the Toutle 



of Commercial and Sport Fish 
and Lower Cowlitz Rivers 



Species 



Catch 1 / Value/Fish 2 / Total Value 



Coho Salmon (Hatchery) 

Commercial 129,280 $ 8.98 $1,160,900 

Sport 72,720 107.00 7,781,000 

Coho Salmon (Natural) 

Commercial 17,280 8.98 155,200 

Sport 9,720 107.00 1,040,000 

Fall Chinook (Hatchery 

Commercial 25,600 34.80 890,900 

Sport 6,400 107.00 684,800 

Fall Chinook (Natural) 

Commercial 39,200 34.80 1,364,200 

Sport 9,800 107.00 1,048,600 

Spring Chinook (Hatchery) 

Commercial 5,160 34.80 179,600 

Sport 6,840 295.00 2,017,800 

Spring Chinook (Natural) 

Commercial 430 34.80 15,000 

Sport 570 295.00 168,200 

Steelhead 9,000 214.00 1,926,000 

Searun Cutthroat 2 , 750 36 . 00V 99 , 000 

Resident Trout 28,560 37.50*/ 214,100 

$ 1 8 , 745 , 300 



1/ Data Sources: Salmon-Washington Department of Fisheries 
Steelhead and Other Trout-Washington 
Department of Game 

2/ Values for Salmon and Steelhead from Meyer-Zangri Associ- 
ates, Inc. , 1982 

3/ Source: Cowlitz County, 1982 

•/ Value per angler-day (Washington Department of Game, 1980) 




Spring Chinook Salmon ; Historically, a small population of 
about 400 spring Chinook salmon spawned in the upper reaches 
of the Toutle River. Some spring chinook were also present in 
the Green River downstream from Devils Creek (Keller, 1982). 
Adult fish normally entered the river between April and June 
and stayed in deeper pools during the summer. Sexually mature 
fish spawned in late summer and early fall. Juvenile fish 
normally spent 1 year in fresh water before migrating to sea. 

A few years prior to the eruption of Mount St. Helens, the 
Washington Department of Fisheries (WDF) began a program to 
reestablish spring chinook in the Toutle System. Spirit Lake 
was stocked with 418,000 fingerling from the 1976 brood year. 
Spring chinook were also raised to the smolt stage at the Deer 
Springs rearing pond and then released into the North Fork 
Toutle River. A few spring chinook were also stocked in the 
South Fork Toutle. 

Fall Chinook Salmo n: About 6,000 fall chinook salmon spawned 
naturally in larger streams and some small tributaries within 
the Toutle River System annually. Most spawning occurred in 
the North Fork of the Toutle River from the mouth as far 
upstream as the mouth of Coldwater Creek. Other important 
spawning areas were located in the mainstem Toutle River; the 
lower 6 miles of the South Fork; and in Wyant, Outlet, Alder, 
and Hoffstadt Creeks. Juvenile fall chinook normally spent 
several months in fresh water before migrating to the ocean. 

Coho Salmo n: Two stocks of coho salmon (early and late run) 
were present in the Toutle River System. Early run coho, 
which entered the river in late summer, spawned mainly in 
smaller streams throughout the North Fork Toutle River 
drainage. Some also spawned in the South Fork and mainstem 
Toutle Rivers and their tributaries. Some of these fish 
migrated into Spirit Lake and spawned in some of its 
tributaries. Early run coho usually spawned after the first 
significant fall rains. Late run "Cowlitz" stock coho entered 
the Toutle River during October and November. These fish 
spawned in tributaries of both the North and South Forks. 

Juvenile coho normally spent 1 year in tributary streams 
before migrating to the ocean. Streams in the Toutle River 
System contained excellent rearing habitat for juvenile coho 
salmon. Sampling done by the WDF showed that Castle and 
Maratta Creeks were the most productive streams for juvenile 
coho salmon in the Columbia River System (Dammers, personal 
communication). 
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Steelhead Trout: The Toutle River supported runs of both 
«u»me r and winter steelhead, a migratory rainbow trout that 
aoawns in streams, but spends much of its life in the ocean. 
Or iginally , the winter run was the most common race of 
•teelhead present in the System. This run returned to the 
liver from February through May. Summer run steelhead were 
rare, if present at all. The Washington Department of Game 
began to stock hatchery produced winter and summer run fish in 
1953 and 1959, respectively, to increase steelhead runs. 

Steelhead spawned from February to June in the larger streams 
and smaller tributaries. Juvenile steelhead remained in fresh 
water for 2 or 3 years before reaching smolt stage and 
migrating to the sea. Lower reaches of many streams that were 
covered by the mudflow or debris avalanche contained excellent 
steelhead spawning and rearing habitat. Hoffstadt, 
Bear, Alder, and Elk (Green River tributary) Creeks were the 
four most important steelhead spawning streams within the 
Toutle River System (Lucas, personal communication). 

Sear un Cutthroat Trout : Searun cutthroat trout inhabited most 
of the river system that was accessible to anadromous fish. 
AduLt fish were present in the system from July to April and 
spawned in smaller streams in winter. The spawning population 
of searun cutthroat was estimated to be between 2,000 and 
5,000 fish. 

Reside n t Tro ut: Resident cutthroat, rainbow, and brook trout 
were present - in lakes and streams throughout the upper 
watershed. Most of the lakes were periodically stocked by the 
WDG to provide sport angling. 

Erupt ion 

The May 18, 1980 eruption of Mount St. Helens destroyed nearly 
ail of the fish life and much of the fish habitat within the 
wain Toutle River System. A massive debris avalanche of 3 to 
4 billion cubic yards of material covered 17 miles of the 
J Pper North Fork Toutle River. About 50 mcy of material 
filled the upper 4 miles of the South Fork Toutle River. 
Spawning and rearing areas were covered with ash or mud 
deposits ranging from 1 foot to nearly 600 feet in depth. 
8f »ov and glacial ice that were melted by the heat of the 
eruption combined with the avalanche and sent enormous 
■udflows down the North and South Forks of the Toutle River. 
These mudflows continued into the mainstem Toutle, Cowlitz, 
»nd Columbia Rivers. 
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Hot pyroclastic flows mixing with the mudflows raise 
temperatures to nearly 100* F more than 20 miles from the 
crater (U.S. Forest Service, 1981). In the North and South 
Forks of the Toutle, fish died of suffocation, heat, or loss 
of body fluids through gill abrasion caused by the large 
amounts of mud and ash in the water. 

Adult anadromous fish present in the Toutle and Cowlitz Rivers 
at the time of eruption included spring chinook salmon, and 
winter and summer steelhead. Incubating eggs, fry, rearing 
juveniles, and •■molts of all anadromous salmonids were also 
present. Resident trout, whitefish, and nongame fish were 
present throughout the system. 

Many streams wTthin the blast zone received large quantities 
of blowdown timber and thick layers of blast deposits. in 
other streams, debris washouts scoured channels to bedrock. 
Lower reaches of many tributaries were covered by mud and 
debris flows which obliterated old channels and forced streams 
to form new courses. Mudflows also backed up into many 
tributaries of both forks of the Toutle River and the Green 
River. The least affected streams received only ashfall 
depos its. 

Within the Toutle River Basin about 135 miles (77 percent) of 
the streams used by anadromous fish were affected by volcano 
associated events. This included all of the larger streams 
(about 101 miles), and 34 miles (46 percent) of the accessible 
tributaries (Martin, personal communication). In addition, 
about 62 miles of resident fish stream habitat were affected 
in the Toutle River Basin. Many smaller streams were only 
slightly affected and continued to support juvenile salmonids 
after the eruption. 

Forests surrounding many of the mountain lakes were 
destroyed. However, fish life in most lakes survived because 
of the protective layer of snow and ice that moderated the 
volcano's effects. Fish did not survive in Spirit, 

St. Helens, Boot, and Ryan Lakes (Lucas, personal 
commun icat ion ) . 

The damming effect of the mudflow and debris avalanche also 
enlarged Spirit Lake and formed several new lakes and ponds. 
Coldwater Lake (805 acres) and Castle Lake (315 acres) are the 
largest of the newly formed lakes. Many of the other lakes 
were temporary and have filled with sediment (Crawford, 1983). 
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PQ8 t-er upt ion 



Fish populations and stream habitats have recovered at 
differing rates depending on the severity of damage suffered, 
locations within the Toutle River System, and rehabilitation 
efforts that have occurred. Habitat conditions vary from poor 
in severely affected streams, such as the North Fork Toutle 
River, to average in streams that were affected only by 
ashf all . 

Habitat recovery has not begun in stream reaches that were 
covered by the debris avalanche. The North Fork Toutle River 
and lower reaches of Hoffstadt, Bear, Maratta, Elk, Castle, 
Jackson, and Coldwater Creeks are examples of streams that 
were buried and are seeking new channels across the avalanche 
(Plate 1). All of these streams are unstable with shifting, 
braided channels that frequently change course during storm 
runoff. However, the WDF, in response to a Weyerhaeuser 
Company fish study, has stocked 15,000 coho this year (1984) 
in the upper reaches of Hoffstadt Creek. The North Fork of 
the Toutle River is now described by the Corps of Engineers as 
a sand-bedded stream where sediment transport is continuous 
(Plate 2). Little vegetation has grown in these areas. For 
example, no vascular plant growth has been observed along the 
South Fork of Coldwater Creek since the major eruption (McKee, 
personal communication). 

Stream recovery has occurred slowly within the blast zone. 
Lower reaches of many Spirit Lake tributaries have shown no 
sign of vegetative growth along their shorelines and less than 
1 percent vegetative cover in their upper watershed (McKee, 
personal communication). Many streams that were covered by 
volcanic material are beginning to reoccupy former channels in 
their steeper reaches. New channels are being formed in the 
lower gradient portions of these streams. 

Lack of vegetation along Green River tributaries within the 
blast zone has resulted in high stream temperatures. Little, 
if any, woody vegetation has regrown in the Schultz Creek 
drainage, an area that was denuded by the major eruption 
(Mohoric, personal communication). Fish have been planted in 
this creek by WDF (as part of the above-mentioned Weyerhaeuser 
study), but the survival rate is not known. WDF also planted 
250,000-300,000 spring chinook fingerlings in the Green River 
in 1984 (Mohoric, personal comm.). 

Stream habitat outside of the blast and debris avalanche zone 
was less affected and has recovered at a faster rate. Many 



late 1 . 



Bear Creek was buried 
f ormi nq a new channel . 



the debri: 




570 



stream channels covered by ashfall or mudf lows have scoured 
down to former streambeds. These streams have reformed pools 
and riffles. However, instream cover such as logs, undercut 
banks, and boulders has not yet reestablished. Alders along 
banks of these streams had regrown to a height of 2.5 feet by 
late 1982 (Mohoric, personal communication). They have now 
reached 5-6 feet in height in many areas (Mohoric, personal 
commu n i c a t i on ) . 

Other streams whose lower reaches were buried by mudflows that 
came down both forks of the Toutle River have formed new 
channels across the mudflows. In most cases, the new channels 
are fairly straight and uniform and often run parallel to the 
main forks of the Toutle before entering them. Bottom 
substrates of these streams are composed of boulders and 
cobbles. Streamside vegetation is generally absent. 

Among the larger streams, the Green River and South Fork of 
the Toutle have recovered faster than the North Fork or 
mainstem Toutle Rivers. The Green Riv?r, which was affected 
by the blast and ashfall, has been rapidly flushed of 
sediment. Sediment yields appear to be returning to 

pre-eruption levels. However, lack of riparian vegetation in 
the upper watershed has caused high water temperatures in much 
of the Green River. 

The South Fork Toutle River and its tributaries have also 
recovered rapidly. Much of the mudflow sediment has been 
flushed out and riparian vegetation has begun to grow along 
all the tributaries (Plate 3). High stream temperatures (near 
80*F) were recorded in the lower South Fork during 1981 
(Schuck and Kurose, 1 982) . 

Fish have been found in many of the waters that they inhabited 
before the eruption. Figure 6 shows the present distribution 
of anadromous and resident fish in the Toutle River System. 

Limited surveys done during 1980 showed that some anadromous 
fish returned to the Toutle River System. Adult summer run 
steelhead were captured in the North Fork as far upstream as 
the mouth of Alder Creek by July 1980. Coho salmon were later 
seen in Johnson Creek, a lower South Fork tributary (Keller, 
1 982). Many fish are thought to have strayed to other nearby 
Columbia River tributaries such as the upper Cowlitz, Kalama, 
Lewis, Elochoman, Grays, and Washougal Rivers. 

Small numbers of anadromous fish returned to the Toutle River 
System during 1981 and 1982. Records for the South Fork 
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Debris Retention Structure (DRS-S1) fish trap showed that fish 
were returning to the South Pork Toutle River. The following 
numbers of fish were collected in this trap between April 1981 
and May 1982: Winter steelhead - 104; summer steelhead - 153; 
cutthroat - 15; spring chinook - 329 ; fall chinook - 58; and 
coho - 489 . Most of these fish were passed over the DRS-S1. 
However, many of the fish that were passed in 1981 died and 
few spawning adults were observed. These mortalities were 
believed to have been caused by high water temperatures and 
heavy silt loads (Keller, 1982). In August 1982, spawning 
spring chinook salmon were seen in much of Coldspring (Goat) 
Creek, one of the uppermost tributaries of the South Pork 
(WDP, 1982) . 

Anadromous fish also returned to the North Pork and Green 
River Systems. Adult steelhead have been found in all 
accessible tributaries. Spring chinook and coho salmon have 
been observed in North Pork tributaries such as Deer, Alder, 
and Wyant Creeks and Green River tributaries such as Devils 
and Elk Creeks (Plate 4). Fall chinook have spawned in Wyant 
and Alder Creeks and also Outlet Creek, a mainstem Toutle 
River tributary (Keller, 1982). 

Sampling by personnel from the WDG, WDP , and University of 
Washington discovered juvenile salmon, steelhead, and 
cutthroat in most tributaries of the Green River, South Fork, 
and North Fork downstream from Hoffstadt Creek. Healthy 
populations of juvenile salmonids have also been found in many 
tributaries of the South Fork Toutle River. However, 
densities of juvenile fish in these streams are still believed 
to be well below pre-eruption levels (Schuck and Kurose, 
1982). Populations of juvenile fish and aquatic insects were 
also found to be significantly lower in sections of these 
streams that were affected by mudflows. Lower populations 
have been attributed to a lack of hiding cover, habitat 
diversity, and organic matter. 

Puture Without the Project 

Without the project fish habitat in the Toutle River System 
would eventually recover to full pre-eruption productivity. 
The time required for complete recovery would depend on the 
severity of damage suffered by a particular waterbody, its 
location, and stream rehabilitation programs of fishery 
agencies and landowners. 

Future recovery of fish habitat to pre-eruption conditions 
would depend on the reduction of sediment load, establishment 
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of riparian vegetation, and development of fish cover 
structures such as boulders, logs, debris jams, overhanging 
vegetation and undercut banks (Martin, 1982). Martin (1982) 
has described a likely scenario for natural recovery of 
severely affected streams in the Toutle Watershed, a process 
which would probably take 50 to 75 years for total recovery in 
the most severely affected streams. 

Stream recovery would begin with channel pattern development 
and sediment load reductions which would occur within 5 to 20 
years. Growth of streamside vegetation and reduced sediment 
loads would stabilize streambeds and banks. Streams would 
then form meandering channels with pools and riffles. Roots 
of riparian vegetation would resist channel widening and 
promote the development of undercut bank habitat. Trees along 
smaller streams would have developed a canopy within 20 to 30 
years. Trees would provide shade for temperature control and 
leaf litter, an important energy source for aquatic 
invertebrates. Wind throw of trees and stream undercutting of 
tree roots would provide large organic debris to the stream. 
This debris would provide instream cover for fish and help 
form pools and backwaters. Fish habitat in severely damaged 
smaller streams would be fully recovered after 30 to 50 
years. This process would require 50 to 75 years in larger 
st reams . 

Repopulation of streams by fish would occur when habitat 
conditions for their life stages are reestablished. This may 
occur before total habitat recovery occurs. Necessary 
conditions would include suitable water temperature and 
substrates, adequate hiding cover, reduced turbidity and 
sediment loads, available food sources, and access to streams. 
Figure 7 shows the expected times when streams in the Toutle 
River System would be suitable for fish use. The rate at 
which different species of anadromous fish repopulate the 
Toutle River System would vary because of the differing 
habitat requirements of each species or race. Cutthroat trout 
and coho salmon, which use smaller tributaries for spawning 
and rearing, would be expected to reestablish populations 
throughout the watershed first. Steelhead trout, which use 
both smaller tributary streams and larger rivers, would be the 
next species to repopulate the System. Chinook salmon, which 
rely 

primarily on habitat found in larger streams, would be 
the last species to recover since much of their former habitat 
occurred in the North Fork and raainstem Toutle Rivers. 
However, chinook salmon spawning has been observed in several 
smaller Toutle River tributaries and may continue to occur in 
amall creeks in the future. 
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In general, streams that were least affected will recover most 
rapidly. Substantial recovery has already taken place in many 
streams in the Green and South Pork Toutie River drainages. 



The South Fork Toutie and most of the Green River Systems are 
expected to be recovered and suitable for fish by 1 988 and 
1993, respectively. Table 5 shows the combined numbers of 
adult fish expected to be naturally produced by the Green and 
South Fork Toutie Rivers in the future. 



Table 5. Projected Annual Number and sport /Commercial Value 
of Wild Adult Salmonids Produced by the Green and 
South Fork Toutie Rivers 



Fal 1 
Ch i nook 



Spr i ng 
Chi nook 



Coho 



Steelhead Cutthroat 



Number 
Value 



1 50 
$6, 350 



200 
$27,450 



250 
$9,700 



250 
$40, 150 



150 
$3,600 



Number 750 
Value $31,750 



700 1 0 , 000 1 , 040 1 , 600 

$96,150 $387,400 $166,900 $38,400 



993 

Numbe r 
Value 



850 
$36,000 



700 12,000 1 ,040 1 ,600 

$96,150 $464,850 $166,900 $38,400 



Streams within the North Fork Toutie River Basin upstream from 
the mouth of the Green River are also recovering at varying 
rates. Two streams, Alder and Pullen Creeks, were not 
severely impacted and are now at pre-eruption conditions. 

Tributaries that were covered by the debris avalanche and 
roudflow would require more time to recover because they would 
nave to establish stable new channels and riparian 
vegetation. Formation of permanent channels would not begin 
until sediment yield from the debris avalanche has 
stabilized. Streams at the lower end of the debris avalanche 
such as Hoffstadt, Bear, and Deer Creeks would not be usable 
b y substantial numbers of fish until 1998. Fish habitat in 



severely affected streams higher in the debris avalanche would 
not be restored until 2003, while the North Pork Toutle would 
not be usable for spawning or rearing until 2020. Total 
recovery of these streams would require between 50 and 75 
years from the date of the eruption. These streams include 
Maratta, Castle, Coldwater, Elk, and Jackson Creeks. 

The North Fork and mainstera Toutle Rivers would show 
substantial recovery after 35 years when the debris avalanche 
becomes stabilized. Complete recovery of these rivers would 
require an additional 15 to 40 years. 

Fish stocks in the North Fork Toutle drainage are presently at 
a very low level. Populations of all species would gradually 
increase during the next 15 years as habitat conditions 
improve in various tributaries. Full production should be 
realized by 2020 when all streams have shown substantial 
recovery. Recovery rates for fish populations in the upper 
North Fork and their associated monetary values are shown on 
Table 6. Methods and calculations used to develop these 
predictions are shown in Appendix A. 

The Washington Departments of Game and Fisheries plan to 
reintroduce anadromous fish into the Toutle River System as 
streams become suitable. The South Fork was stocked with 
steelhead in 1981, 1982, 1983, and 1984; the North Fork in 
1982; and the Green in 1982, 1983, and 1984. The Green River 
and South Fork Toutle and their tributaries were stocked with 
coho and spring Chinook salmon in 1 983 and 1 984 . Both river 
systems would continue to be stocked with salmon and steelhead 
in the future. The WDF has also stocked coho salmon in Alder 
Creek, a North Fork tributary. Spring Chinook would be 
stocked in Beaver Slough (on the Green River) in the spring of 
1 985. 

Future With the Project 
No Action 

About 400 mcy of bedload and 200 mcy of suspended load would 
enter the Columbia River over a 50-year period. About 50 mcy 
of gravel would remain in the Toutle River. Over the 
long-term, slow recovery of stream habitat in the Toutle and 
North Fork Toutle River Systems would occur. Rees t abl i shment 
of accessible habitat, including riparian vegetation, would 
mean the return of anadromous fish runs and the opportunity to 
provide for enhancement of these fish through natural or 
hatchery production. Prolonged turbidity and continued 
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Table 6. Projected Annual Number and Sport and Commercial 
Value of Wild Adult Saimonids Produced by the North 
Pork Toutle River System Upstream from the Mouth of 
the Green River 



Fall 
Ch i nook 



Spr ing 
Ch i nook 



Coho 



Steelhead Cutthroat 



1983 



Number 
Value 



50 
$2,100 



20 
$2,740 



100 
$3,850 



50 
$8,025 



50 
$ 1 ,200 



1988 



Number 
Value 



75 
$3,150 



50 
$6,850 



150 150 
$5,775 $24,075 



250 
$6,000 



1993 



Numbe r 
Value 



125 
$5,250 



150 
$20,500 



650 250 
$25,025 $40,125 



400 
$9,600 



1998 



Number 2,000 
Value $84,000 



200 
$27,450 



1,030 450 600 

$39,650 $72,225 $14,400 



2020 



Number 15,800 
Value $663,600 



500 
$68,500 



18,900 2,050 2,800 

$727,650 $329,025 $67,200 



channel changes and streambank instability, however, would 
reduce the survival rate and successful spawning of adult 
saimonids for many years. Little or no sport fishery would 
°ccur in the North Fork Toutle River, even after habitat 
recover y . 

No Action With Interim Measures (Public Law 98-63) 



This alternative is basically a non-structural alternative, 
hedging would occur at two sites, LT- 1 and LT-3 (Figure 2) to 
satisfy the PL 98-63 requirements to maintain a 100-year flood 
Plain. if no structures are built, dredging would be 
oontinuous over a period of 8 years with reduced dredging for 



the next 25 years. If an upstream dam is constructed, 
dredging at the LT- 1 and LT-3 sites would continue, but at a 
reduced level. 

Only 50 to 80 percent of bedload material would be trapped and 
removed with this alternative. The remaining material and all 
suspended load would pass through to the Cowlitz and Columbia 
Rivers. A significant problem associated with this 

alternative is the need for long-term disposal sites. 
Approximately 29 mcy of material would require disposal, much 
of which would be placed on valuable wetland riparian 
habitat. Problems with fish passage at the interim dredging 
sites would also be experienced. The beneficial aspects of 
this alternative, i.e. reduction in sedimentation and 
maintenance of passage for anadromous fish to upstream 
tributaries, are outweighed by the negative impacts on fish 
habitat from continued dredging and loss of riparian/wetland 
habitat . 

Multiple Retention Structures (MRS) 

This alternative involves structures (at the LT-3, Kid Valley, 
and Green River sites, (Figure 2) which would be constructed 
at varying times over the next 10 years. The LT-3 Dam would 
be constructed first and the Green River Dam last. The 
lowermost dam at LT-3 would effectively eliminate nearly all 
of the Toutle River System's existing and potential anadromous 
fish production. Construction of each succeeding structure 
(Kid Valley and Green River Dams) would result in further 
destruction of fish habitat. Sediment and debris accumulating 
behind each dam as it is constructed would back up into 
tributary streams and block any potential anadromous fish 
migration, instream food production, and development of 
riparian vegetation. Resident fish would also be adversely 
affected by this blockage. 

Single Retention Structure (SRS) 

A single dam placed at any of the above sites would have 
similar impacts. Each of the single retention structures is 
discussed in more detail below: 

LT-3 Site ; This alternative (elevation 330) would reduce 
sedimentation in the Toutle River downstream of the structure 
until the impoundment area was filled (in about 4 to 5 
years). Downstream water turbidity would improve during this 
period, as would spawning and rearing of fish in the lower 
Toutle River. But once the LT-3 impoundment area was filled, 
this advantage would be eliminated. 
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Summer water temperatures in the Toutle River could be 
elevated by the increased retention time of shallow water 
behind the dam. Retention time of greater than 30 days is 
considered critical to downstream water quality. Preliminary 
figures indicate that surface water temperature of the 
impounded pool during June to October would be 1 to 2 degrees 
higher than the inflow temperature. Depending on the mode of 
release of this water, downstream water temperatures could be 
adversely effected. 

Anadromous fish production valued at about $2,661,000 annually 
would be eliminated permanently from all waters upstream of 
this structure. Existing and potential fish habitat for 
anadromous and resident fish in portions of the Toutle River 
and many of its major tributaries would be covered with 
sediment. Sediment buildup behind this structure would impact 
as much as 2,250 acres (Table 7). 



Table 7. Sediment pool sizes with alternative sites and 
elevat ions . 



SITE SLOPE ELEVATION ACRES 



LT-3 S-0.004 275 1,040 

S/2-0.002 300 1,700 

330 2,250 

Kid Valley S-0.008 665 590 

S/2-0.004 700 1,400 

745 2,240 

780 3,240 

855 5,775 

Green River S-0.012 865 860 

S/2-0.006 900 2,012 

930 2,950 

965 3,825 

990 4,291 

1,060 5,560 



Valley Si te ; The effects of this alternative on 

downstream water quality and water temperatures are similar to 
those described for the LT-3 site. The shallow pool behind 
this structure is projected to be 3 degrees warmer than the 
inflow temperature in August. The 64*F projected temperature 
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approaches the upper limit established by Washington State 
law. Releases from the dam could, therefore, negatively 
impact mainstem Toutle waters. 

Anadromous fish passage to the Green and upper North Fork 
Toutle Rivers would be blocked. The value of this annual fish 
loss is approximately $2,260,000. The option to re-open the 
Toutle Salmon Hatchery on the Green River would be foregone. 
This would mean a loss in production of approximately 6 
million coho and fall Chinook salmon fry. Sediment deposition 
in the Green and upper North Fork Toutle Rivers would block 
access to the upstream fish habitat in these rivers. Sediment 
deposits upstream of this structure would cover 2,240 acres 
(Table 7 ) . 

> i ■ ■ n Riv er S ite (Preferred Alternative): Future sedimentation 
in the North Fork Toutle River downstream of the dam would be 
reduced by about 299 million cubic yards within 50 years after 
completion of construction. Opportunities to fish for salmon 
and steelhead in downstream areas would be restored sooner and 
in a greater number of sites with this alternative than with a 
dam located at the LT-3 or Kid Valley sites. As a result of 
reduced sedimentation and controlled flows, riparian 
vegetation would reestablish sooner along the lower portion of 
the North Fork and mainstem Toutle River than with either the 
LT- i or Kid Valley sites or the no action alternative. These 
latter effects would help significantly to reestablish 
salmonid fish runs in areas downstream of the dam. Depending 
on future habitat restoration, salmonid fish runs supporting 
in annual catch of 335,000 valued at about $18,500,000 
annually would eventually return to the Toutle and lower 
Cowlitz Rivers. However, there are no specific data to 
conMfft when the areas downstream of the dam would recover 
enough to support such populations. 

Anadrouious fish runs in the upper North Fork Toutle River, and 
in its major tributaries such as Alder, Pullen, Deer, 
Hoffttadt, and Bear Creeks would be eliminated for many 
decades under this alternative (Figure 8). The area impacted 
by sediment deposits amounts to about 3,825 acres (Table 7). 
Salmon and steelhead would also be prevented from 
reestablishing in Spirit Lake and its tributaries because of 
the lake's outlet tunnel. Fish losses in Spirit Lake are 
considered to be offset by downstream benefits of the Spirit 
Lake project but, due to the tunnel location, an additional 5 
miles of the North Fork Toutle, valued at $259,000 annually* 
would be eliminated. Annual lpsses for anadromous fish equate 
to about $1,858,000. Resident trout populations and habitat 
upstream of the dam would also be severely depressed in many 
of the upper North Fork Toutle River tributaries. 
Opportunities for angling upstream of the dam would also be 
foregone . 
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The release of warm ponded surface water from behind the dam 
could adversely effect water temperatures downstream of the 
dam. Data indicate that for the Green River dam, retention 
time would not exceed 20 days. However, surface water 
temperatures would rise as much as 6 degrees over inflow 
temperatures to a high of 67*F in August. This temperature is 
above the maximum limit established by Washington State law. 
If this temperature effect was carried downstream any 
significant distance, it could interfere with returning fish 
runs, thus negating some of the benefits resulting from 
reduced sedimentation in the North Fork Toutle River. Of the 
structural alternatives, however, the Green River site offers 
the best opportunity to reduce or prevent downstream 
sedimentation and restore fish runs to the major portions of 
the Toutle River System. 

WILDLIFE 

Pre-er upt ion 

Habitat 

Almost all lands in the Toutle River Basin System, with the 
exception of the volcano, supported forest vegetation from 
seedlings to stands over 400 years old. These forests were 
primarily coniferous. Above 3,500 feet the forests were 
characterized as Pacific silver fir type with Douglas-fir, 
western hemlock, western red cedar, noble fir, subalpine fir, 
mountain hemlock, and lodgepole pine as common associates. 
Members of the heath family including huckleberry, fool's 
huckleberry and salal were the primary understory species. 
Below 3,500 feet the climax species were western hemlock and 
western red cedar. Understory species included vine maple, 
huckleberry, salal, sword fern and devil's club. Hardwood 
species were concentrated along larger streams, creeks and 
rivers. The most common species were alder, maple, willow and 
cottonwood (USFS 1981). Overall, hardwoods did not comprise a 
significant percentage of total forest species in the area. 

Most wetlands along the Toutle River occurred in areas where 
the stream formed multiple channels, most of which carried 
significant discharges only at high flows (Meyer, personal 
communication) . 

According to the National Wetlands Inventory (U.S. Fish and 
Wildlife Service), most wetlands in the upper basin were 
classified as riverine. A few small and isolated palustrine 
and lacustrine areas also occurred in the area. Spirit Lake 
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was the only large lacustrine wetland in the area. Near the 
confluence of the North and South Forks, palustrine wetlands 
in close proximity to the river increased in abundance. A 
lacustrine wetland (Silver Lake) with a palustrine fringe was 
located on a lower tributary to the Toutie River. 

The primary land use for the Toutie Basin was (and remains) 
commercial forest. A small portion of the watershed, near the 
headwaters of the system, is within the Gifford Pinchot 
National Forest. The majority of the watershed is corporately 
owned land with scattered state-owned tracts. The lower 
portion of the watershed is primarily in private ownership 
(USDA 1974). 



Wildlife 



Black-tailed deer and Roosevelt elk were the most common big 
game species in the Toutie River Basin. The upper portion of 
the basin was an important wintering area. Wintering areas 
were located primarily along the Green River (beginning just 
outside Forest Service boundaries) and along the North Fork of 
the Toutie River (USFS, 1981). The South Fork was of lesser 
importance as a wintering area, possibly because of the 
narrower flood plain (Kuttel, personal communication; WDG, 
1978). Washington Department of Game (1980) records indicate 
an average of 1 , 250 elk and 2 , 700 deer had been harvested 
annually from the blast zone during several seasons preceding 
the blast. 

A small population of mountain goat had been introduced into 
the Mt. Margaret back country in 1972 and 1973. In 1978 the 
Population was estimated to be about 15 animals (WDG, 1978). 

I* °* Dear and cougar were also present within the Toutie 
R iver Basin (Cowlitz County, 1982). Washington Department of 
Game (1975) and Forest Service (1981) records indicate both of 
these species had sufficient populations to support 
recreational hunting. 

The diverse habitat types in the Basin supported a wide 
variety of furbearers and small mammals. The more common 
the° leS listed in Table 8 - 0n e rather unusual species, 

(WDr Cascade red fox, occurred within the study area 
Mo ' ,979) * This species ranges throughout the Cascade 

untams, occupying open forested habitat near the 
timber line. 



'~* 87 0-86-20 



585 



Table 8. 



Common Species of Small Mammals and Furbearers Found 
In the Toutle River System. 



Common Name 



Opossum 

Shrews 

Moles 

Bats 

Pika 

Snowshoe hare 

Mountain beaver 

Hoary marmot 

Townsend chipmunk 

Western gray squirrel 

Douglas squirrel 

Northern flying squirrel 

Beaver 

Mice 

Dusky-footed wood rat 
Voles 



Musk r at 

Pacific jumping mouse 

Porcupi ne 

Red fox 

Coyote 

Raccoon 

Marten 

F i sher 

Mink 

Long-tailed weasel 
Ermine 

Striped skunk 
Spotted skunk 
River otter 
Bobcat 



The Toutle River Basin was not considered to be an important 
waterfowl area. As a result, specific waterfowl use 

information is lacking. No known surveys were conducted 4 
years directly preceeding the blast. More common species whic 
may have used the basin include mallard, American wigeon 
teal, and merganser. 

Upland game birds found in the area included ruffed and 
grouse (USFS, 1981). Ruffed grouse usually occur in deciduou 
forest or mixed deciduous and coniferous forests characterize 
by variations in successional stages with nearby clearcuts 
fields (Brewer, 1980). Blue grouse are common in mo 

mountainous areas in association with coniferous forest 
clearcuts, brush, and meadows. 



Birds of prey which occurred within the project area includ 
spotted owl, barred owl, western screech-owl, norther 
saw-whet owl, great horned owl, red-tailed hawk, sharp-shinnl 
hawK, Cooper's hawk, goshawk, kestrel, merlin, osprey, 
bald eagle (USFS, 1981). Spotted owl habitat occurred ale 
the upper Green River watershed in old growth stands near Go 
Mountain (USFS, 1981). Bald eagle and osprey nested alofl 
Spirit Lake (Roberts, personal communication). 
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The diverse habitat types within the Toutle River Basin 
supported a wide variety of bird species. A small population 
of white-tailed ptarmigan occurred above timberline on Mount 
St. Helens (Roberts, personal communication). Woodpeckers, 
such as downy, hairy, black-backed, and three-toed; and other 
cavity excavators such as the red-breasted sapsucker and the 
red-breasted nuthatch occurred throughout old growth and snag 
areas. Riparian and upland sites provided habitat for a wide 
variety of passerines and other songbirds including sparrows, 
finches, warblers, swallows, swifts, vireos, thrushes, wrens, 
blackbirds, jays, chickadees, nuthatches, crows, ravens, and 
hummingbirds (USFS, 1981). 

Br upt ion 

The blast of the Mount St. Helens eruption was directed in a 
120* arc on the north to northeast side of the mountain. The 
force of the explosion and hot gases completely destroyed all 
forests for a radius of 8 miles from the mountain. For 
another 5 miles outside of this zone, old growth was uprooted 
and knocked down; smaller vegetation was killed. Outside this 
tone, up to a distance of 20 miles from the volcano, hot air 
and gases killed the vegetation (Cowlitz County, 1982). The 
upper portion of the watershed was blanketed with 1 to 4 
inches of ash and tephra. 

The loss of old growth habitat (along the Green River) was 
probably the most serious long-term damage to wildlife habitat 
resulting from the blast. It was particularly damaging to the 
spotted owl, although a wide variety of avian and mammalian 
species also utilized this habitat. 

Deer and elk winter range along the North Fork and along the 
Green River was heavily impacted by the eruption and 
associated mudflows (USFS, 1981). Riparian vegetation, 
particularly understory species, was damaged by the mechanical 
orce of the mudflow and by burial. Vine maple was the most 
aaavily impacted, followed by Western red cedar, red alder, 
and Western hemlock (Chapman, 1981). All of these species have 
hl 9h palatability for elk (Murie, 1951). 

**• was assumed that all wildlife within the blast zone died. 

e Washington Department of Game (1980) estimated that 
^Proximately 5,000 elk and 6,000 deer were killed as a result 
the eruption. The entire mountain goat population was 
Killp° yed " Approximately 200 bear and 15 cougars were 

of e * Some burrowing mammals probably survived in portions 
e blast zone beyond the areas of complete devastation. 
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The wn 1 te-ta i led ptarmigan population was probably destroyed 
(USPS, 1981). 

Furbearer and upland game losses estimated by the Washington 
Department of Game are shown in Table 9. 

Songbirds appeared to be particularly affected by the blast. 
Ashfall accounted for a number of problems including 
respiratory distress, reduced food sources (insects in 
particular), and lowered nesting success (USFS, 1981). 



Taole 9. Estimated Furbearer and Upland Game Losses ir. the 
Toutle River System (WDG, 1980). 



l£?_cie s No. of Animal s 



Beaver 1,016 

Musk rat 2,714 

Otter i 86 

Mink 504 

Coyote 1 4 11 

Raccoon 1,181 

Marten 7 1 0 

bobcat 300 

Rabbit/Hare 1 i t 300 

Grouse 27,750 

P^eon 8,500 



Pos t-Er Upti or. 
Habitat 

A wide variety of habitat conditions exist within the 
watershed. Some areas were severely impacted and in some cases 
vegetation was completely destroyed. Other areas wers 

relacively unaffected by the blast. Existing habitat types at 
the proposed SRS ar? shown in Figure 9. Extensive natural and 
artificial revegetation is occurring in areas affected by tMj 
oiast ana associated mudflows. Generally, vegetation recovery 
has bten vigorous, a situation which is apparently not unusual 
at volcanic sites (Nichols, 1963, cited by FS , 1981; Anderson, 
personal communication). 

Areas impacted ny debris flow, pyroclastic flows, or steaming 
mudflows were completely destroyed and have not y« c 
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Figure 9. Post-eruption Habitat Types at Green River Site. 



recolonized. Pyroclastic materials are very low in nitrogen, 
phosphorus, and major cations. Soil cooling, i_n situ 

nitrification, importation of nutrients (i.e. pollen, 
detritus, anthropods) and long distance seed dispersal will be 
needed in order for recolon i zat ion to occur. 

Regions which received direct heat blast also suffered high 
plant mortality. Soil development, erosion of tephra, and 
recovery of residual plants and seedling establishment are 
needed for colonization. Because nitrogen levels are low, 
lupine are likely to be the most successful colonists. 

In thick mudflows, vegetation was buried and destroyed. 
However, in cool mudflows, rootstocks survived and sprouted if 
not too deeply covered. In some areas erosion has uncovered 
original soil surfaces allowing existing plant species to 
survive or permitting new colonization (Del Moral, 1983). 

Early natural revegetation (i.e., 1980) was mostly from the 
sprouting of top-killed vegetation (the ash layer prevented 
species highly dependent on seed propagation from becoming 
established). Bracken fern, fireweed, and Canadian thistle 
shoots began appearing in June 1980 (Stevens et al., in 
press). By October 1981, 31 species (approximately one-third 
the pre-blast number) were recorded in test plots within the 
blast area (Stevens, et al., in press; Means, et al., in 
press). Plant coverage had doubled by this time, with some 
native species sprouting from seed. Grasses, Canadian 

thistle, clover, trailing blackberry, bracken fern, Oregon 
grape, fireweed, pearly everlasting, thimbleberry and false 
dandelion (in decreasing order) had the greatest relative 
frequencies in clearcut test plots in the Green River Basin. 
In general, clearcut areas showed significantly greater plant 
cover in the 2 years following the eruption compared fl^ 
blowdown areas (Means et al., in press). 

By 1983, 230 species were recorded growing around t 
mountain; compared to 300 prior to the eruption (Chica 
Tribune, 1983). Noble fir has shown an unexpectedly lar 
increase in the number of seedlings. 

Artificial revegetation has had and will continue to have 
important influence on the recovery of vegetation in t 
watershed. Conifer planting on state and private lands w 
begun in the winter of 1981 and by the end of 19 
approximately 19,000 acres were planted (Anderson, person 
communication). The bulk of this planting has been in t 
area between the North Fork of the Toutle and Green River 
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This area had little or no vegetation following the blast. In 
1983, approximately 12,000 acres were planted by Weyerhaeuser 
Company in the lower Green River, Miners Creek, and south 
slopes along the North Fork of the Toutle River. In 1984, an 
additional 9,000 acres were planted between upper Hoffstadt 
Creek and the Green River, the south slope of the upper Green 
River, and between the North and South Forks of the Toutle 
River (Stevens, personal communication). Weyerhaeuser Company 
plans to plant another 9,000 acres in the near future. 

Douglas-fir was planted at elevations below 3,000 feet and 
noble and silver fir at higher elevations (Anderson, personal 
communication). Hardwood species were also planted, but 
primarily in riparian zones and in mudflows. Approximately 45 
miles of streambank was scheduled to be planted by the end of 
1982 (Anderson, personal communication; Quan, personal 
communication). Most of this planting has occurred along the 
North Fork Toutle and Green Rivers, and along Hoffstadt, Elk, 
and Schultz Creeks. Cottonwood, alder and willow were the 
species most commonly planted. 

In addition to the above plantings of woody vegetation, a 
grass seeding program was also accomplished. The Weyerhaeuser 
Company seeded approximately 10-13 miles of riparian zone in 
1980 . The bulk of seeding, however, was done by the Soil 
Conservation Service (SCS), U.S. Department of Agriculture. 

SCS aerially applied grass-legume seed and fertilizer to areas 
within the blast zone in the fall of 1980 (Stevens et al., in 
press) . 

Although artificial revegetation is occurring in many areas 
throughout the watershed, it will not be permitted within the 
Mount St. Helens National Volcanic Monument boundaries. The 
110,000-acre monument was created to protect the significant 
geologic, ecologic, and cultural features in the impact area 
for public educa t ion/ i n t e r pr e t a t i on , recreation and research. 
As a result, runoff and flood protection measures will require 
special approval in this zone. 

Ir * some areas near the blast zone, pre-blast vegetation still 
remains. For example, a small amount of old growth timber 
• . rem ains along the Green River just west of Goat Mountain 
hah* 110 Forest Se rvice boundaries. Old growth forest provides 
itat for a wide variety of vertebrates. As many as 52 bird 
and mammal species utilize this habitat (USFS, 1981). 
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Snag habitat was created on the edge of the blast zone b 
thermal effects. During salvage operations the Washingto 
Department of Natural Resources and the U.S. Forest Servio 
have left snags standing in small tracts along the Green Riv# 
and Miners Creek. This habitat is utilized by as many as 8 
species of birds and mammals. 

New wetlands are beginning to develop in the basi 
Conditions along the Toutle mainstem and North Pork indie 
that two major wetland types could develop. These includ 

1) a wide flat valley bottom type with multiple stre 
channels which are regularly inundated by flood waters; a 

2) a flood plain type which receives tributary flow either at; 
surface flow or groundwater (Meyer, personal communication)*. 
The Toutle River and North Fork of the Toutle River have 
aggraded with nearly every major storm in 1981 and 1982. Thi 
has led to channel configurations of the first type in ma 
reaches . 

Deposition in areas where a broad flood plain exists as'B 
result of the May 1980 and March 1982 debris flows has created 
marshy conditions. Areas along the south bank of the Toutlt 
at RM 4 and the north bank of the North Fork at RM 3 are 
examples. Tributary surface and groundwater flow, as well a 
precipitation, has probably been the source of water in these 
locations. If aggradation continues, flooding flows will also 
contribute to the water budget of these wetlands. 

In mudflow areas along the river bottoms, dense 2- to 3-foot- 
high alder thickets are growing. Although Weyerhaeuser 
Company has planted cottonwood in some of these same areas, 
they have in many cases been crowded out by the alder (Meyer, 
personal communication). 

During emergency actions following the eruption, sediment 
stabilization basins (LT-1 and LT-3) were used as sediment 
traps in the lower Toutle River. Habitats remaining in these 
areas are shown in Figures 10 and 11. Habitat descriptions 
are contained in Appendix B. 

Wildlife 

Elk are returning to the blast-affected area as vegetation 
recovers. In the fringe areas of the blast zone, landowners 
have had some difficulty re-establishing vegetation because of 
elk browsing (Kuttel, personal communication; Anderson* 
personal communication). Elk within the Mount St. Helens area 
have been observed in a wide range of vegetation types during 
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Figure 10. 
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late fall and early winter. Except for unsalvaged timber 
stands, no vegetation types were avoided (Merrill, 1982). 
Animals south of the Green River were sighted most frequently 
in salvage logged and scarified sites. These were common 
habitat types in this region. Remnant stands of old growth 
and second growth conifers are scarce within the blast sone. 
However, these areas are used consistently by elk during 
Inclement weather and provide the best thermal and hiding 
cover available. Standing dead timber was used also for this 
purpose. In the absence of such stands, elk used topography 
and distance to escape humans. The majority of elk observed 
during studies by Raedeke et al. (1982) were associated with 
swales, ground seeps, or marshes. These areas tend to provide 
green herbaceous vegetation late in the season. Kuttel 
(personal communication) has indicated that riparian areas are 
of particular importance to elk during the winter. Elk also 
have been observed regularly on the seeded mudflow of the 
North Toutle River during November and December. A 
distribution of major elk groups is shown in Figure 12 and 
Table 10. 

Generally, elk move up in elevation and spread out during 
calving season. Cows calve in the blast tone in the North Pork 
area, as well as in the Green River area (Merrill, personal 
communication). Pigure 12 indicates known calving areas. 
Recently cow:calf ratios have been particularly high. 
Following the eruption the ratio was 100:32 inside the volcano 
closure sone ( WDG , 1980). The 1981 season showed a 100:64 
ratio, indicating twinning is occurring; a highly unusual 
situation for Roosevelt elk (Kuttel, personal communication; 
Thomas, 1983). With the exception of the restricted area (Red 
Zone) around the volcano, elk recovered sufficiently by 1982 
to permit hunting again in the blast area (Stoddard, personal 
communication). Kuttel (personal communication) believes that 
the past two mild winters have reduced winter mortality for 
elk even though good wintering areas are scarce. However, 
winter forage is likely to be an important limiting factor in 
the near future (Anderson, personal communication). 

Information on deer population changes and movement is less 
extensive than for elk. No deer carcasses were observed in 
the spring of 1980 on regular carcass census routes. Records 
for 1980 indicate that adult:fawn ratios were lower than 
normal ( 1 00 : 37 ). This decline may have been the result of a 
previous severe winter (1979) and the eruption. Deer 
populations from 1979 to 1982 were down approximately 74 
Percent along the North Fork of the Toutle River, and up 8 
percent along its South Fork (WDG, personal communication). 
Deer hunting has resumed. 
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Table 10. A Summary of the Distribution and Estimation of 

Abundance of the Major Elk Groups on Mount St. 

Helens in the Study Area. Locations are shown in 
Figure 7. 



Map Number 


Loca t ion 


Number of Elk 


1 . 




Elk Creek (roads 2600, 2645) 


90-100 


2 . 




Hoffstadt Creek (roads 3100, 3200) 


55-60 


3 . 




Spotted Buck (roads 3000 and 3060) 


60-70 


4 . 




Roads 2570, 2574, 2575 and 2571 


50-60 


5. 




Road 2700 


40 


6. 




Mudflow - North Toutle 


6 


7. 




Spirit Lake Highway 


30-45 


8 . 




Road 2501 above Camp Baker 


10-15 


9 . 




Roads 1110/1113 


30-45 


1 0 . 




Road 2520 


0 


A. 


Wyan t 


Creek T10N R 1 E Sections 34 and 35. 




B. 


T1 ON 


R1 E Sect ions 2-5 , 8-11 





V From: Merrill, 1982. 

2/ From: Washington Forest Protection Association, 1982 

Cougar and black bear have been sighted on monthly censuses 
along the Green River by Weyerhaeuser Company personnel 
nderson, personal communication). Hunting seasons for these 
8 Pecies also resumed in 1982. 

W i h K 

only a few exceptions, furbearer and other mammal species 
n d in the area before the eruption have again been sighted 
e rson, personal communication). Twenty-six mammalian 
les have been observed along a wildlife census route 
v *led by Weyerhaeuser personnel. Rodent populations in 
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some areas seeded with grass following the eruption 
particularly high. Micr otus populations in some areas are 3 
voles/acre compared with 5 to 10 voles/acre in undisturb 
areas (Anderson, personal communication). 

Several new lakes were created within the blast zone wh 
mudflows blocked streams (i.e., Coldwater, South Coldwater 
and Castle Creeks). These new lakes, in addition to existin 
lakes and streams, provide habitat for numerous species of 
waterfowl and aquatic birds. Canada geese, mallard, wigeonJ 
sandhill crane, dipper, great blue heron, sandpiper and gullg 
have been observed in censuses conducted along and south of 
the Green River (Anderson, personal communication). 

Ruffed and blue grouse have again been sighted along the Gree 
River (Anderson, personal communication). 

A variety of raptors including Cooper's, marsh, red-tailed, 
rough-legged and sharp-shinned hawks; northern harrier; 
American kestrel; merlin; and osprey are again using the Green 
River drainage (Anderson, personal communication). Golden and 
bald eagle have also been sighted. It is unknown whether 
spotted owls are continuing to use remaining old growth timber 
within the blast affected area. 



Bird use in the blast affected area is continuing to increase 
and 107 species have been observed on Weyerhaeuser wildlife 
censuses. Species noted are comparable to those presently 
seen in the unaffected areas. Willow flycatcher, western 
bluebird, loggerhead, shrike, and yellow warbler have been 
sighted in the area (Anderson, personal communication). Snags 
which resulted from the blast are being used by a variety of 
bird species, including mountain bluebird, pileated 
woodpecker, downy and hairy woodpeckers, and a variety of 
other cavity nesters. 

Future Without the Project 

Recovery and revegetation within the blast area will var 
according to pre-eruptive site conditions, the severity of th 
impact received, and man's activities (i.e., action 
authorized by P.L. 98-63). Successional patterns can only ~ 
estimated by using current plant distributions in the area 
past succession of other volcanically disturbed areas, an 
general information about forest succession. It is assume 
for the purpose of this study that a major volcanic eruptio 
will not recur in the near future (although in actuality 
smaller additional eruptions have occurred and are likely 1° 
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continue). The Forest Service (1981) has outlined a possible 
scenario for revegetation in blast and mudflow affected areas. 



JH areas with blowdown and standing dead timber and areas with 
considerable ashfall, residual species are contributing most 
heavily to early revegetation. Although above ground parts 
ware killed, shoots from unharmed below-ground parts have 
quickly appeared. Fireweed is common in areas which were 
clearcut prior to the blast. This species will probably 
raaain dominant for 4 to 5 years or longer. Although some 
seeds have sprouted in the blast area this past year, at other 
volcanic sites reproduction from seed did not become 
Significant for as long as 35 years. 

Following a f or b-dom i na t ed period, a shrub domination will 
probably occur which could last from 10 to 25 years. 
Huckleberry and vine maple are expected to comprise a 
significant proportion of the vegetative cover. Riparian 
areas will probably contain devil's club and, depending on 
elevation, Sitka alder or red alder. In many areas dense 
alder thickets already occur. Erosion in some riparian areas 
could be severe. 

Although conifers have invaded the blast area, they will 
probably not become conspicuous for 15 to 25 years. Conifer 
stands may develop in 40 to 50 years. Stable forests can be 
expected in 50 to 150 years. 

In areas of mudflows and pyroclastic flows, revegetation will 
probably occur as small "islands" in areas which have 
protection from the elements. Vegetation will then radiate 
Out from these sites. Fireweed and lupine will probably be 
the early pioneer species. Some areas may remain barren. At 
other volcanic sites some areas have remained barren for as 
long as 50 years. 

« shrub-dominated stage could occur in 15 to 25 years; alders 
will probably be the early dominants. Under ideal conditions, 
lodgepole pine will begin to replace shrubs in 20 years and 
good stands may develop within 50 years. Douglas-fir and 
western hemlock will also move in relatively early, but will 
n °t be as important as lodgepole pine. Silver fir and 
subalpi ne fi r could form stands, at higher elevations, within 
years. Stable forests may develop within 200 years but 
could take considerably longer at some sites. 

A8 revegetation occurs, wildlife populations are expected to 
9radually increase to pre-eruption levels. Elk are continuing 
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to use remaining wintering range along the North Pork ad 
Green Rivers and will probably utilize these areas more 
riparian vegetation recovers. Species such as spotted owl ad 
goshawk, which are dependent on old growth habitat, wil 
require longer t ime periods to recover. The mountain bluebli 
and pileated, three-toed and black-backed woodpeckers n| 
increase in response to newly-created snag habitat located 
blast fringe zones. 

The future of wetland areas is uncertain. Even if undisturbt 
by man, riparian and wetland areas are not stable along til 
Toutle River. As lateral migration occurs in main channel 
reworking flood plain deposits, vegetated marsh could be agai 
changed into a series of channels. Although the channc 
aggradation will continue in the near future, the amount 
sediment supplied to the stream will eventually decreaa 
causing channel incision throughout the river system. Thi 
should not significantly affect wetlands fed by tributat 
surface flow, but it could decrease flooding frequency all 
lower the local groundwater base level, thereby reducin 
wetland water supplies. These changes are likely to occ 
first in the North Fork of the Toutle valley, then in the ma 
valley (Meyer, personal communication). 

Future With the Project 

No net i on 

The "No Action" a I I •* i na t i ve would result in work authorized 
PL 98-63 being continued on the lower Toutle River. Impact 
on wildlife it-sources would be as described under Without til 

Pro J.-- 



Wo 



With Interim Measures (PL 98-63) 



Wttn tnis alternative, recovery of wildlife habitat in 
jpp.'i portion ot the basin would proceed through natural 
i .ion to conditions approximating pre-eruption habitat, 

fto* ver, habitat in the lower portion of the Toutle River 
bis in wo I L -is the Cowlitz and Columbia Rivers) would be 

adversely atfected by work authorized in PL 98-63«^j 
Specifically, the CE would continue to maintain flood control 
meaiur^o along the Toutle and Cowlitz Rivers and maintain the 
i,i>ia Rivnr Navigation Channel. To provide the flood 
protection, increased dredging would be required in the river* 
and the LT- 1 and LT- 3 sites would be increased in size. Thi# 
would result in an additional 5,000 to 6,000 acres adjacent to 
the lower Toutle River being covered with dredge material. 
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m result, additional wildlife habitat not previously impacted 
by the eruption or emergency actions, would be adversely 
Impacted. Additional wildlife habitat would also be lost 
alon<j the Cowlitz and Columbia Rivers because of increased 
disposal needs generated by this alternative. 

Multiple Retention Structures (MRS) 

Construction of two or more retention structures would have a 
major impact on wildlife resources. Each structure would have 
Similar impacts and substantially increase the total acreage 
of wildlife habitat covered by the deposition of sediment. 
'This would occur on existing and developing wetlands and 
uplands along the entire length of the Toutle River. This 
alternative, by its spatial configuration, would impact 
wildlife habitat to a greater extent than all other 
• Iter na t i ves . 

Single Retention Structure (SRS) With Sediment Stabilization 
Basins 

Impacts of this alternative would vary with the location of 
the structure (i.e. LT- 3 , Kid Valley, or Green River). The 
Green River site was most severely impacted by the eruption 
and its development would have the least impact on wildlife 
resources . 

Placement of the SRS at the Green River site would result in 
approximately 3,600 acres being covered by sediment during the 
life of the project. Barren conditions similar to those 
behind the existing N- 1 structure are expected. The SRS would 
reduce sediment input to downstream areas and hasten 
stabilization of the stream channel. This would allow 

riparian, wetland, and upland areas of high wildlife value to 
develop within the Toutle River flood plain. However, long- 
term effects may be detrimental because of the reduction in 
downstream movement of gravel, sand, etc. needed to maintain 
the sediment budget of the Toutle River. 

Use of interim measures to control sediment input to the 
Columbia and Cowlitz Rivers, specifically sediment 
stabilization basins LT- 1 and LT- 3 , would also adversely 
impact wildlife habitat. A total of 1 , 533 acres; 422 at LT- 1 
and 1,111 at LT-3, would be covered by dredge disposal. These 
areas would remain barren throughout the disposal period and 
as long as 10-25 years thereafter unless revegetation actions 
are implemented following disposal activities. 
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A detaiLed analysis of the Green River site was conducted 
determine wildlife values, project impacts, and mitigati 
requirements. This was done by using the Habitat Evaluati 
Procedures (HEP) duvoloped by the Fish and Wildlife Servic 
A description of procedures, methodologies, and findings 
presented in Appendix B. 

Construction of the Green River SRS is expected to result in 
reduction of habitat available for Roosevelt elk, sma 
predators (e.g. shorttail weasel, bobcat), small mamma 
(e.g. Townsend chipmunk) and amphibians (e.g. Pacific gia 
salamander). Other species are expected to show some increa 
in available habitat (e.g. common snipe, mallard, so 
sparrow, black-tailed deer, and beaver). Habitat for spec! 
such as red-tailed hawk, golden-crowned kinglet, and ruff 
grouse is not expected to change significantly over the ne 
50 years. 

Although not evaluated in the HEP analysis, stabilization 
the Toutle River downstream from the retention structure wou 
speed recovery of riparian vegetation. This is likely t 
result in improved wildlife habitat conditions during the lif 
of the project. 

THREATENED AND ENDANGERED SPECIES 

In accordance with Section 7 of the Endangered Species Act 
1973 (16 U.S.C. 1531, et seq.), all federal agencies a 
required to assure that their actions have taken in 
consideration impacts to federally listed or propos 
threatened or endangered species for all federally funded 
constructed, permitted, or licensed projects within thei 
jurisdiction. 

Through coordination with our Endangered Species staff, 
have determined that listed species may be present within t 
project area. You may consider the list provided in Appendi 
D as a response pursuant to Section 7(c) and you may begin 
biological assessment if you determine this action to be 
"construction project." 

If you have any questions regarding Endangered Species or yo 
responsibilities under the Act, please contact: 

Mr. Jim Bottorff 

Endangered Species Team Leader 
U. S. Fish and Wildlife Service 
2625 Parkmont Lane SW 
Olympia, WA 98502 
(206) 753-9444 
FTS 434-9444 
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COWLITZ RIVER 



The Cowlitz River is the lowest major tributary to the 
Columbia River. It drains the west slopes of the Cascade 
Mountains, specifically the north and west sides of Mount St. 
Helens, the southeast side of Mt . Rainier, and the northwest 
portion of Mt. Adams. The drainage basin encompasses 2,480 
square miles. Two hydroelectric dams control about half the 
basin and affect downstream flows. The Toutle River is the 
■ajor tributary below the dams. 

The Cowlitz River in the project area is a low gradient 
stream. It has a channel slope of 4.5 feet per mile above RM 
14.5 and 1.2 feet per mile below RM 14.5. For the most part, 
it flows through a flood plain 1/2 to 1 mile wide. It is 
confined by hills to the east and west. Below RM 5, the flood 
plain extends to the west for 4 to 5 miles, encompassing all 
of the town of Longview. 

The cities of Longview and Kelso and their industrial areas 
facing each other across the Cowlitz River are protected by 
levees, as is the city of Castle Rock. Lexington, an 

unincorporated area, is partially protected by levees. The 
rest of the flood plain area, from RM 10 to 16, and 17.5 to 
27.5 is not protected. This is a rural area of pastureland, 
small farms, rural homes, and riparian forested areas. There 
were several commercial sand and gravel operations along the 
river before the eruption. 

PISH 

Pre-er upt ion 

Significant numbers of fall Chinook salmon spawned in the 
lower Cowlitz River between Kelso and the mouth of the Toutle 
R iver. An average of 183 (range 86 to 354 ) redds (spawning 
nests) were observed in this section of river during annual 
aerial surveys conducted by WDF personnel between 1973 and 
'979 (Mohoric, personal communication). Fall chinook produced 
in this river reach contributed 7,320 fish worth $360,400 
annually to sport and commercial fisheries. 

The lower Cowlitz River was a migration pathway and rearing 
area for anadromous salmon and trout produced in the Toutle 
and upper Cowlitz River Systems. It also hosted a large 
spawning run of smelt (eulachon). 
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Juvenile or adult anadromous salmonids occurred in the lower 
Cowlitz River throughout the year. Downstream migrations of 
juvenile fish generally took place from late winter to early 
summer. Upstream migrations of adult fish peaked at different 
times of the year in the lower Cowlitz, depending on the 
species, race, or stock of fish. However, each run of fish 
lasted several months so that they overlapped and adult 
salmonids were present in the river at ail times. Figure 5 
shows the general times that salmonids were present in the 
lower Cowlitz River. 

Concentrated sport fisheries for fall and spring chinook 
salmon occurred at the mouth of the Cowlitz River, at 
Riverside Park in Lexington (KM 8.5), and at the Cowlitz- 
Toutle River confluence. Angling for steelhead and searun 
cutthroat trout occurred throughout the lower Cowlitz River. 

Smelt usually entered the Cowlitz River between January and 
March whenever suitable water temperatures (about 40* P) 
occurred. Spawning occurred from near Kelso to the mouth of 
the Toutle River. After fertilization, smelt eggs adhered to 
substrates that ranged between sand and pea gravel in size. 
Eggs hatched after 2 weeks of incubation and larval smelt 
drifted downstream to begin their seaward migration. 

Important commercial and personal use smelt fisheries took 
place in the lower Cowlitz River. Most fish were caught by 
dipnetting from boats or riverbanks. Average commercial smelt 
harvest for 1976 to 1980 for the lower Columbia Rivet was 
about 2 million pounds (Mohoric, personal communication). 
Investigations by the Washington Department of Fisheries for 
1978 showed that the sport catch equalled the commercial 
harvest. Much of the commercial and most of the sport catch 
occurred in the Cowlitz River. 

Er upt ion 

The mudflows from the eruption impacted the Cowlitz River 
Valley from the mouth upstream to about RM 25 (about 5 miles 
above the mouth of the Toutle). An estimated 40 racy of 
material were deposited in the Cowlitz River and the channel 
infilled from 5 to 15 feet. In addition, a layer of mud up to 
several feet thick was deposited over the entire flood plain. 
Tributaries entering the Cowlitz were blocked or partially 
filled. Several water intake structures were also filled or 
blocked (USACE, 1981). Fish in the river at the time were 
presumed killed, either from suffocation due to high 
turbidities or high water temperatures. 
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pos t -er upt ion 



Stream habitat in the lower Cowlitz River remains in a very 
unstable condition. The Toutle River continues to carry large 
amounts of sediment into the Cowlitz. The heavier sand and 
gravel is deposited in the Castle Rock area. This material 
roust be dredged out to provide the 100-year flood protection 
required by PL 98-63. 

Since 1 982 the lower 10 miles of the Cowlitz has reached an 
equilibrium with an accumulation of only 1 mcy. The sediment 
movement is very dynamic with winter scour and summer infill. 
On an annual basis, most of the material entering the Cowlitz 
from the Toutle is now passed on into the Columbia River. 

The Cowlitz is very unstable laterally. Banic erosion is 
creating serious problems in some areas, such as Horseshoe 
Bend. The river is tending to braid, and bars and islands 
have formed in many places. 



The stream gradient above RM 14. 
per mile. The slope below RM 
pre-eruption gradient of 1.2 feet 



5 has increased to 5.1 feet 
14.5 has stabilized at the 
pe r mile. 



Lower Cowlitz River tributaries that were blocked by mudflows 
hive been cleared of debris and mud by the Soil Conservation 
Service. About 6.5 miles of stream channels have been dredged 
to prevent flooding and improve fish passage (Shavliic in 
Martin, 1982). Banks along these streams were seeded with 
grass and planted with woody vegetation during 1981 and 1982. 

Spawning runs of smelt returned to the Cowlitz River in 1981, 
1982, 1983, and 1984. The commercial harvest of smelt 

reported for the Columbia River tributaries was about 1.4 
million pounds for 1981, 1.6 million pounds for 1982, and 2.6 
million pounds in 1983. Much of this harvest was taken from 
the Cowlitz River. 1 984 was a poor year with about 350 ,000 
pounds taken from the entire Columbia River System. The 
success of smelt spawning since the eruption is unknown 
because of high turbidities and changing riverbed conditions. 
Smelt return to spawn at age 3 or 4. Effects of high 
[turbidities on spawning success should have appeared in 1984. 
Tn e smelt return to the Cowlitz in 1 984 was low, with no 
return to the Kalama, Lewis, and Sandy Rivers. The global 
weather phe nomenon known as El Nino could also have had an 
effect on returning smelt. 
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Future Without the Project 

Large amounts of sediment would enter the Cowlitz River fr 
the Toutle. The Corps sediment study predicts total yields 
sediment to the Cowlitz River of approximately 34 mcy in 19 
with sand size material at 17 mcy. By 2013 sand yield to t 
Columbia would have dropped to about 4 mcy per year and rema 
at that level for at least 25 years. A total of 78 mcy 
sediment would accumulate in the Cowlitz River in the first 2 
years. Coarse sands and gravels would continue to deposi 
above Horseshoe Bend until the inflow drops to 5 mcy per ye 
(about 20 years). At that time the river would begin 
scour. As bed levels in the channel rise, more sediment wou 
be deposited in the flood plain. The river would become ver 
unstable as the bed fills, and could develop new channel 
during high flows. Braiding and lateral instability wou* 
continue until the deposited material has been scoured ou 
This process would continue for over 30 years. The bed of t 
Cowlitz would then begin to stabilize vertically 
hor i zontal ly . 

Gravel areas below the Toutle would eventually support 
successful spawning for fall chinook salmon, but this would 
not occur for many years. Turbidities in the Cowlitz would 
remain high. The Cowlitz would act mainly as a migratory path 
for salmonids. It is not possible to predict at this time 
whether the high turbidities and unstable substrate would have 
an adverse effect on smelt spawning, although it is expected 
that they would. Dredging in the Castle Rock area is expected 
to continue as long as economical disposal sites are 
ava i 1 able . 

Future With the Project 



Construction of a retention structure on the Toutle would halt 
sediment flow from the debris avalanche almost immediately* 
The Corps sediment study predicts that excess materials in the 
Tou t 1 e/Cow 1 i t z system would erode out naturally in 3 years. 
Dredging in the Castle Rock area would continue while the 
structure was being built. Dredging could be discontinued as 
soon as the river was able to maintain 100-year flood 
protection by itself. 

Gravels immediately below the mouth of the Toutle should 
support some limited spawning by fall chinook within 5 years 
dam is completed provided that sufficient gravels 
are augmented as necessary. Turbidities would be 
reduced, but would not return to pre-eruption levels since the 
dam is not designed to retain finer sediments. 



after the 
remain or 
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Sta»»i ligation of trie river bed would allow riparian vegetation 
to reestaoiish. This would provide water quality benefits in 
the form of reduced turbidity and temperature moderation, as 
w eil as j food source for fish and benthic organisms. Shallow 
W ater rearing areas for juvenile salmonids would also 
{•establish. Sport fishery opportunities would increase with 
improved river conditions. 

jfXLDL I F£ 

Ift-erup t i on 

Habitat 

Terrestrial habitat in the Cowlitz River valley was a mixture 
of pasturage/agricultural and r i pa r 1 an/ f lood plain. Habitat 
types weie similar to those on the Columbia River. Additional 
■Eft species were present in the Cowlitz Valley, including big 
leaf maple, red alder, and coniferous species such as 
Douglas-fir, western hemlock, and western red cedar. These 
species were usually found at slightly higher elevations, out 
Of the wetlands. Willow species may have differed from those 
along the Columbia River. Forested habitats were much smaller 
in size than on the Columbia, and there was more open space. 

WildU 

Human presence and related urban/industrial development 
limited wildlife species in the Cowlitz valley. Small numbers 
PC black-tailed deer were present and black bear occasionally 
wandered down from the surrounding hills. Aquatic furbearers, 
tithougr, present, were of minor importance. Species present 
Included beaver, muskrat, mink, nutria, weasel, and river 
Otter. Small mammals, including rodents, were plentiful. 
Lud« i were coyote, raccoon, opossum, striped skunk, eastern 
Htontail rabbit, shrews, mice, voles, and moles. 



Tne Cowlitz River valley had little waterfowl value. Small 
numbers of Canada geese, mallard, and wood duck may have 
nested m appiopriate habitats. Use was higher during spring 
*nd fail migration and overwintering, but low compared to 
Other sections of the Columbia River. 

aing-necked pheasant, California quail, ruffed grouse, 
band— tai led pigeon, and mourning dove were present in small 
lumbers and offered limited hunting opportunities. 
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Raptors were numerous because of the excellent food supp 
(small rodents). Most common species were the red-tail 
hawk, northern harrier, and American kestrel. Several speci 
of owls were also present, and osprey were occasionally se 
at the mouth of the Toutle. Numerous other bird species we 
also present. The most common included great blue hero 
rjulls, northern flicker, swallows, American crow, black-capp 
chickadee, Bewick's wren, American robin, European starlin 
song sparrow, blackbirds, and American goldfinch. 

E r u p t ion 

Extensive areas of the Cowlitz River valley flood plain were 
covered by the mud flow. While most trees remained standing, 
the understory shrubs, forbs, grasses, and lower limbs of 
trees along the river bank were washed or abraded away. Back 
channels, sloughs, low spots, and small drainages were filled' 1 
in and 1 to several feet of mud, ash, and debris wore 
deposited on most of the unprotected valley floor. Forbs and 
grisses in the pasture and agricultural areas were also 
buried. Larger mammals may have been able to escape, although 
some cattle did not. Smaller mammals, especially underground 
burrowers, probably suffered almost total extinction, either 
from burying, suffocation, or heat. Birds probably had little 
direct loss because of the eruption, except for ground and 
shrub nesting bird3 whose nests were destroyed. 

Post-erupt ion 

Much of the vegetation covered by the mud flow was either 
killed outright at the time of the flow or died later. 
Willows and cottonwood, which are normally exposed to 
siltation annually, had a higher chance of survival than more 
upland species such as maple, alder, and conifers. It was 
also thought that the thinner barked trees (maple and alder) 
and young willow, cottonwood and conifers could have been 
killed or stressed by the high temperatures associated with 
the mud flow. 

Shrubs associated with willows and cottonwood may have 
survived mud flow deposition, but many were abraded or washed 
away. Grass and forb survival varied with the amount of 

depos i t ion . 

Actual recovery from initial burying by the mud flow is mostly 
speculative, as much of the flood plain impacted by the mud 
flow was later used for dredge spoil disposal. 
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\k was started almost immediately to restore flood control 
capacity to the Cowlitz River channel. When work was phased 
out in the spring and summer of 1981, a total of 20 mcy had 
been removed from the lower Cowlitz ( RM 0 to 9) and 56 mcy 
from the upper Cowlitz (RM 9 to 27.5). This provided a 
channel capable of handling 50,000 cfs. Approximately 7 miles 
Kjr levees were built or improved to provide 500-year flood 
protect ion . 

^^Bfling occurred again the winter of 1983-84 to restore 
BffO-year flood protection; 7.8 mcy was removed from RM 13.25 
to 20. The material was placed on existing disposal areas. 

Disposal sites for dredged material are shown on Figure 13. 
Jklaost all of these sites have been filled; therefore, future 
dredge disposal capacity is extremely limited. 

The State of Washington (Department of Transportation) has 
acquired some of the disposal areas in the vicinity of Castle 
Rock. These lands will be transferred to the Department of 
Natural Resources for management. Some of the dredging 
contractors have also bought parcels of land to be used for 
disposal. However, after the 1983-1984 winter dredging 

season, economically acceptable disposal sites have become 
even more limited. 

There has been little or no recovery of wildlife habitat. 
Wooded areas were cleared before being used for disposal. 
There are a few remaining clumps of trees around farms and 
houses and the few places not used for disposal. The disposal 
sites have been seeded with grasses and legumes, but require 
continuous application of fertilizers containing nitrogen to 
survive. This has not been done. 



Few mammals are now present in the area. Species remaining 
are those which can adapt to human activities, as most of the 
cover and food are around human habitations. It is not 
• xpected that shrews, moles, voles, and mice are able to 
Kjtvive in areas of deep deposition or spoil areas. Loss of 
these animals also means decreases in predator species such as 
coyotes and raptors. Birds inhabiting the surrounding hills 
may still find some food in the valley, but nesting sites and 
cover are extremely limited for many species. 



ffijtuce Without the Project 

Tnpi 100-year flood protection would be maintained under 
authorization of PL 98-63. Dredging in the Castle Rock area, 
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well as in the Toutle, would continue until economically 
asible disposal sites are exhausted. After that the levees 
uld have to be raised again. This would be a major project, 
the entire levee system would have to be rebuilt with a 
der base. 

k very large storm or eruptive event, or 2 large storms back 
to back, could fill the channel in the vicinity of Castle Rock 
and Lexington and overtop the levees. Wildlife habitat in 
more urban areas, which had not previously been affected, 
would be impacted by flooding. 

The river would remain extremely unstable, both laterally and 
vertically, for over 50 years. The river would probably break 
through at Horseshoe Bend (RM 13-15). Recovery of riparian 
habitat along the river would be slow and would not occur 
until the riverbed had stabilized. Disposal sites, once they 
had been filled to capacity, would gradually revegetate. 
Initial plant species would probably be lupine, grasses and 
scotch broom. Cottonwood and alder could be expected to 
become established within 10 years. 

jf&ture With the Project 

Dredging under PL 98-63 would continue until the Cowlitz can 
maintain 100-year flood protection with natural flushing, 
this should occur about 5 years after the start of the 
project. Disposal sites in the vicinity of Castle Rock can be 
seeded to establish permanent revegetation at that time. The 
bed of the Cowlitz River should begin to stabilize about the 
me time, starting at the upper end. Emergent vegetation 
ould also start to reestablish in the more stable areas, 
parian vegetation, such as cottonwood, willow, and alder, 
uld also start to reestablish. 



all rodent populations should be noticeable on disposal 
tes 10 years after the start of the project. Raptor use 
uld increase accordingly. Big game species would not return 
pre-eruption densities until cover species had attained 
efficient growth. This would probably be near the end of the 
f oject life. The numbers of avian species present which 
equire this habitat type would also remain low. 

"REATENED AND ENDANGERED SPECIES 

*ld eagles may be sighted infrequently. There are no known 
dangered or threatened plants or candidate species in the 
*litz River valley. 
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COLUMBIA RIVER 



The Columbia River is the second largest river in the United 
States. Its flows are regulated extensively by dams upstrean 
on the mainstem and on tributaries. Average annual flows 
range between 1 50 , 000 cfs and 600 , 000 cfs. Flows in the 
Columbia west of the Cascades are directly affected by annual 
precipitation, particularly winter storm events. The lower 
Columbia is also subject to diurnal tidal effects. The 
drainage area above Longview is 256,700 square miles. 

The climate in the project area is maritime, characterized by 
mild, wet winters and cool, dry summers. Average annual 
precipitation at Longview is 45 inches. Upper soils are of 
recent alluvium in origin, overlying older alluvium and 
glacial deposits which, in turn, overlie Columbia River basalt 
and other formations. 

A detailed discussion of fish and wildlife in the Columbia 
River Estuary is contained in a recent Coordination Act Report 
on navigation channel deepening at the mouth of the Columbia 
River (Ellifrit, 1983). That portion of the Columbia River 
between RM 56 and 73 is discussed in more detail in the 
present report. This section of the Columbia River lies in 
the Lower Columbia subregion of the Puget Sound Trough. The 
Cowlitz River enters the Columbia where it bends to the west 
at RM 68 (Figure 1). Major islands remaining in this section 
of the river are Cottonwood, Howard, Lord, Walker, and 
Fisher. Cottonwood and Howard Islands and Lord and Walker 
Islands have been connected by deposition of navigation 
channel maintenance dredging material, and Fisher Island is 
now contiguous with the smaller Hump Island. Shorelines are 
relatively undeveloped. The city of Longview, Washington has 
an extensive industrial waterfront while Rainier, Oregon, 
across the river, is smaller and less developed. The 
remaining riverfront is low intensity agriculture (mostly 
grazing), either diked or undiked, or is in open space or is 
forested wetlands or dredge spoil. Trojan nuclear plant, on 
the Oregon shore, is at the upstream end of the project area. 

FISH 

Pre-eruption 

The Columbia River and its tributaries support highly valuab 
runs of anadromous fish, as well as resident fish. in the 
project area, the Columbia serves as a migratory path tot 
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u lt and juvenile coho, chum, sockeye, and spring, summer, 
d fall Chinook salmon; winter and summer steelhead trout; 
arun cutthroat trout; and shad (Pigure 5). These fish are 
ry important to both the comnercial and sport fishery, 
ult salmon and steelhead are normally found in deeper 
tars. Shallow waters such as side channels, sloughs, and 
ckwaters are particularly important for food and cover for 
me juvenile salmonid species. Carroll Channel is an 
■portent migratory path for juveniles. 

Adult and juvenile sturgeon are also present in the area. 
Adults are more often found in deeper areas such as off Trojan 
Nuclear Plant. Juveniles tend to feed in shallow water. 

Warmwater fish spawn, rear, and feed in backwater areas, 
although some are found in the main river. Game species 
include: yellow perch, black and white crappie, bluegill, 
warmouth, largemouth bass, brown and yellow bullheads, and 
channel catfish. Nongame species include: three-spined 

stickleback, carp, peamouth, northern squawfish, sand roller, 
chiselmouth, prickly sculpin, and coarse-scale sucker (Pies, 
1971). Juvenile starry flounder, a marine fish, are also 
present in the Columbia in the project area. 

The area has a fairly intensive sport fishery. Table 11 shows 
trips and catch for anadromous fish for 1979-1982. Important 
bank fisheries in the Long v i ew/Ra i n i e r area are Prescott 
Beach, several shoreline areas upstream from Rainier, 
downstream from the Lewis and Clark Bridge on the Oregon 
shore, and Willow Grove Beach. Heavily used boat fishing 
areas for salmon are off Prescott Beach above Rainier, the 
mouth of the Cowlitz, below the bridge, the channel south of 
Lord Island, and the Washington shore along and below Willow 
Grove Island. 

Commercial salmon gill net drifts are located in Carrolls 
Channel, off Cottonwood Island, above and below the Lewis and 
Clark Bridge, in the channel on the south side of Lord and 
w «lker Islands, and on both sides of the main channel along 
Wisher Island and Willow Grove Island. An important sturgeon 
fishing hole is near Coffin Rock. 

Jngling pressure on warmwater gamefish is light to moderate. 
The more popular spots include Prescott Slough, Dibblee Point, 
R inearson Slough, and Coal Creek Slough. 
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Table 11. 



Spor t 
(From 



F i sher y , Colombia 
King , 1 980 , 1 98 1 , 



River, River Mile 46-72. 
and 1982) 



1979 

Oregon Bank 

Salmon Trips 14,754 
Catch 

Spr i ng Chi nook 1 1 8 

Pall Chinook 751 

Coho 46 

Steelhead 256 

Cutthroat 273 

Sturgeon Trips 885 

Catch 0 

Shad Trips 3 

Catch 0 

Oregon Boat 

Salmon Trips 1,585 
Catch 

Spring Chinook 12 

Fall Chinook 67 

Coho 29 

Steelhead 0 

Cutthroat 0 

Sturgeon Trips 298 

Catch 81 

Washington Bank 

Salmon Trips 13,599 
Catch 

Spring Chinook 58 

Fall Chinook 58 

Coho 1,069 

Steelhead 711 

Cutthroat 1,725 

Sturgeon Trips 4,651 

Catch 311 

Washington Boat 

Salmon Trips 4,229 
Catch 

Spring Chinook 5 

Fall Chinook 244 

Coho 981 

Steelhead 0 

Cutthroat 154 

Sturgeon Trips 2,369 

Catch 953 



1 9 8 0 1 9 H 1 1982 



12,196 15,123 20,728 

299 503 1,583 

179 239 38 

26 0 26 

588 133 2,24 

310 150 78 

766 524 82 

56 0 3 

0 0 

0 0 

619 2,025 1,37 

16 167 113 

0 6 1 

0 0 1 

0 0 0 

12 78 107 

824 530 321 

56 18 12 

5,829 10,051 10,795 

64 49 

1 2 83 

187 271 67 

732 865 

1,730 3,897 2,473 

4,283 5,297 5,713 

420 1,039 573 

436 1,198 1,856 

6 0 ° 

0 26 17 

0 0 4° 8 

0 0 0 

14 616 554 

1,459 2,837 2,959 

273 211 464 
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upt ion 



The first mud and water flow from the eruption reached the 
Columbia on the afternoon of May 18. This flow was hot, and 
carried a high sediment load and tons of debris (both uprooted 
trees and cut timber from log decks) . A second mud and water 
flow, two to three times the discharge of the first flow, 
occurred the night of the 18th and early the 19th. Between 
■idnight and 5:00 a.m. the 40-foot navigation channel had 
filled in to 14 feet. Approximately 50 mcy of sand size and 
larger material was deposited in the Columbia, 14 million of 
it in the navigation channel. Deposition occurred between RM 
63 and 72. Although there was an ebb tide at the time, almost 
all of the material was deposited upriver from RM 67.5 with a 
fairly uniform 15' depth across the Columbia at the mouth of 
the Cowlitz (USACE, 1981). The sturgeon hole at Coffin Rock 
was filled in, and an unknown quantity of material was also 
eposited in Carrolls Channel. 

Additionally, millions of cubic yards of finer material was 
carried downstream in suspension with some being deposited in 
slower waters in the Columbia River estuary. Approximately 7 
to 8 centimeters of fine sediment was deposited in some 
channel areas in Cathlamet Bay (Holton, personal 
communication). Although much of the trees, logs, and debris 
was carried to the ocean, some was stranded on the shoreline 
along with quantities of pumice and even heavier rocks. 

Post-erupt ion 

Dredging to reopen the navigation channel started 
immediately. The Corps of Engineers entire west coast hopper 
dredge fleet (three vessels) was at work within 3 days. The 
■aterial was deposited adjacent to the channel and much was 
later rehandled by pipeline dredges. 

inwater fill sites were created downstream. The Rainier 
fill, on the Oregon shore, had a capacity of 6 ncy. In 
addition to acting as an immediate disposal site, it fulfilled 
a long-standing Corps of Engineers desire to narrow the river 
*t this point to make the channel self scouring. 

We yerhaeu8er Company, on the Washington shore below the 
bf idge, had been developing a plan to fill its entire 
waterfront and log storage area, but had not started the 
Permit or Environmental Impact Statement process. A portion 
° f this area was diked and 1.5 mcy of material placed in it 
v the Corps. Weyerhaeuser has continued to use this site to 
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dispose of material dredged to maintain adequate water depth 
along its waterfront. 

The Corps has removed 2 to 5 mcy by overdredging the chann 
to 45 to 50 feet in the Longview area. This has provided son 
leeway in case of a storm event. Approximately 3 mcy has bee 
dredged from the sump at the mouth of the Cowlitz in each o 
the past 3 years. 

Temperatures and turbidities in the Columbia River droppe 
fairly rapidly, due to the dilution effect. A turbidit 
measurement at km 47 on May 20th was 2, 880 JTU's and ha 
dropped to 27 JTU's by June 6. Background turbidity i 
normally 5 to 10 JTU's at this time of year. 

The only adult anadromous fish in the Columbia River at the 
time of the eruption were spring Chinook and shad. The 
eruption, as manifested by high turbidities and debris, did 
not appear to affect the migration of fish going above the 
Cowlitz. No effect was noticed on adult fish passage over 
Bonneville Dam. There was, however, a noticeable effect on 
downstream migrants. Although the peak of the out-migration 
had passed, there was a significant drop in juveniles captured 
at a permanent sampling site at RM 47 (Jones Beach). This was 
particularly true with fall chinook. Catches remained low for 
about 2 weeks while turbidities were still quite high. 
Catches later returned to normal (NMFS, 1980). 

There were no known fish kills in the Columbia River due to 
suffocation, gill abrasion, or heat. 

Researchers noted a number of effects in the Columbia River 
Estuary. The fine material which settled in the estuary 
affected benthic invertebrates and demersal fish. 

Benthic sampling in some areas of the estuary revealed low 
numbers of Coroph ium salmon i s , a brackish/freshwater amphipod, 
following the eruption. In other locations this species was 
present in normal numbers, but was buried under ash layers. 
It is assumed that this amphipod was adversely affected by the 
high turbidities, but the exact mechanism is not known. 
Almost no C. salmon i s was found in stomachs of salmonid and 
non-salmonid fish collected in June 1980, and apparently no 
other food item was found to make up this loss. Comparison 
sampling a year later revealed that C. salmon i s numbers had 
recovered or even increased in numbers over pre-eruption 
figures in benthic sampling. Starry flounder, a demersal 
fish, was feeding on C. s alm o ni s at pre-eruption rates. 
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juvenile salmonids, however, were not. The reason for this is 
not known (Emmett , 1982) . 

High turbidities due to resuspension of the fine material 
continued in the estuary for several weeks. Demersal species 
such as Dungeness crab and flounder were caught in a purse 
seine, which is used to catch pelagic species. Sight feeding 
fish were probably most affected, due to the low visibility, 
but recovered as soon as turbidities dropped. Demersal fish 
disappeared immediately after the eruption, but later returned 
in normal numbers (Durkin, 1982). 

Sturgeon also were affected by the eruption. Test fishing 
in June and July 1980 , indicated low numbers of sturgeon in 
the Columbia below the Cowlits River. Many Columbia River 
tagged sturgeon were recovered outside the system as far south 
as Yaquina Bay in Oregon, and to the north in Willapa Bay, 
Grays Harbor, Neah Bay, and inner Puget Sound. This indicates 
that resident fish were forced out of the river by high 
turbidities (Stockley, 1982). Test fishing subsequently has 
indicated a return to pre-eruption numbers of both adults and 
juveni les . 

The Corps sediment study for the comprehensive plan predicted 
that large quantities of sand and fines would enter the 
Columbia, with concurrent dredging requirements. An estimated 
9.5 mcy of sand and 16 racy of fines were delivered to the 
Columbia from the Cowlitz in water year 1 983 . However, an 
increase in dredging or deposition in the Columbia does not 
seem to have materialized. Navigation channel dredging 
amounts downriver have not increased. A study of deposition 
in the river showed an initial deposition of bedload material 
occurring outside the navigation channel. This material has 
since disappeared (Hartman, 1984). 

Apparently the interim dredging measures have reduced the 
■•diinent inflow from the Cowlitz. However, a probable 10-year 
storm event in December 1982 deposited 2.4 mcy of sand in the 
Columbia at the mouth of the Cowlitz. As a result, 1.5 mcy 
had to be dredged from the navigation channel to restore 
authorized depths. Additional events of this kind are likely 
to occur . 

JnduBtries along the Longview waterfront have experienced 
greatly increased deposition of fines. Estimated dredging 
r «quirements are 0.5 mcy annually. 

There is no information available on the fate of fines in the 
€8 tuary . 



0 - 86 _ 21 
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Future Without the Project 



With no interim actions (PL 98-63 and Cowlitz su 
approximately 351 mcy of land and 277 mcy of fines 
predicted to enter the Columbia in the next 50 years, 
fourth of the sand and almost half of the fines will enter [\ 
the next 10 years. The majority of the sand (70 percent) will 
enter from the Cowlitz during the winter (October to March), 
The Cowlitz flows are high during this period and carry * 
heavy sediment load because of winter rains. In comparison, 
the Columbia flows, which control deposition in the Coluabia, 
are relatively low. The Columbia has a net deposition between 
June and February and net scour during the spring freshet, 
March to May. Under winter flow conditions, most of the 
material could be deposited at or near the mouth of the 
Cowlitz and could block the navigation channel. The spring 
freshet flows are capable of removing most of this material, 
but the time of removal is not satisfactory. The remaining 30 
percent of sand materials from the Cowlitz could be carried by 
the Columbia and probably would not require dredging. 

It is estimated that approximately 7 mcy will be deposited in 
the Columbia River in the Longview area in 1 985 . This will 
decrease to 2 mcy by 2006 and stay at that rate for at least 
the next 30 years. Table 12 shows sediment yields to the 
Columbia and amounts deposited in the Longview area. It il 
estimated that, with a high sediment load, 40 percent of the 
material would be deposited in the navigation channel. In thi 
one documented storm event (December 1982), 60 percent of the 
material was deposited in the channel. U3ing the conservative 
figure c t 60 percent, dredge amounts were calculated as shown 
in tne taole. 

It resumed, however, that interim measures would continue 

ur.dv ■ he no action alternative. With the interim measurtii 
t.ie naAC condition, 39 mcy would be dredged from the Toutlt 
River and 74 million from the Cowlitz River. It is estimated 
that 521 racy of sand and fines would enter the Coluabi* 
fti.'er. Of this; amount, 71 mcy would be deposited in tfci 
vicinity of c.ie mouth of the Cowlitz and would have to b* 
dredged from the navigation channel; 450 mcy would «of* 
tnrougn the Columbia River system. This material would be 2/3 
fines and 1/3 sand. 

Operation of the Cowlitz sump would probably continue as low 
as economically feasible disposal sites were available. 
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Table 12. Sediment yield to the Columbia from the Cowlitz and 
amounts to be dredged in the Longview area in mcy 
(from Corps of Engineers data). 



1 985- 
8 9 


90- 
9 4 


Years 
95- 2000- 
9 9 0 4 


05- 
0 9 


1 0- 
1 4 


1 5- 
1 9 


20- 
2 4 


7 9 


5 3 


3 7 30 


26 


1 8 


1 3 


1 0 


54 


4 1 


35 35 


32 


30 


30 


30 


37.8 


28.7 


24.5 24.5 


22.4 


21 


21 


21 


32.5 


24 


17.5 11.5 


1 0 


1 0 


10 


1 0 


19.5 


14.4 


10.5 6.9 


6 


6 


6 


6 



FINES 
SAND 

701 winter 
flow 

Oepos i t ed 
Long v i ew 

Dredged (( 
Long v i ew 



Sump dredging may not have to continue for more than 15 years. 

All of the above calculations are based on the 4 years of flow 
data collected since the eruption and do not include any major 
storm events. A 10-year storm event could deposit 3 mcy in 
the navigation channel. It has been estimated that a 100-year 
storm would require 5.1 mcy to be dredged from the channel and 
a large mudflow 6 mcy. 

Normal maintenance dredging requirements of 1.1 racy in this 
reach are also not included in Table 12. Apparently, no net 
deposition has occurred in the active channel outside the 
navigation channel. However, it is possible that seasonal 
deposition and scour is occurring. Some material would be 
deposited in back channels, with perhaps one half remaining 
Permanently. When the material reaches the estuary, about RM 
37 » it may drop out in the shallow areas. Accelerated 
•hoaling of the bays can be expected. A Corps study predicts 
a total of 202 mcy to be dredged from the estuary portion of 
th* navigation channel (RM 2.0 to 33.7) over the next 30 
years. Present dredging in the estuary is 2 mcy annually. It 
18 expected that material dredged from Tongue Point (RM 18) 
and below will be disposed of in offshore sites. 
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Entrances to some sloughs and backwater areas along the river 
could be shoaled in to the extent that they are open only 
during high flows. These areas are used as feeding, resting, 
and cover by juvenile salmonids, particularly fall Chinook, in 
their downstream migration, and by resident warmwater fish and 
juvenile sturgeon. All of these species enter such areas 
during the spring freshet and could become trapped as the 
water recedes. 

During the past few years, over half of the regular 
maintenance dredging in the Columbia has been done by hopper 
dredge with inwater disposal. Continuation of this practice 
would accelerate shoaling of sloughs and backwaters to the 
detriment of aquatic resources. 

The shallow parts of the estuary, such as Oesdemona, Taylor 
and Upper Sands, and Grays, Cathlamet, Youngs and Baker Bays, 
would become even shallower. Deposition of both sand size and 
finer material from either river flow or inwater dredge 
disposal would have a definite adverse impact on benthic, 
epibenthic and vegetative production. Benthic populations 
would probably not be smothered outright, but production would 
be lowered and present species could be replaced by pioneer 
species. Shoaling of vegetated areas, as predicted by the 
Corps, would change the ratio of marsh types. Overall, hig 
marsh would increase and estuarine primary productivity would 
be lowered, as high marsh contributes less to the system. 
This would in turn lower productivity of higher trophic 
levels. Species particularly affected would be juvenile 
salmonids and marine fish and crabs. 

Offshore disposal of material dredged from the navigation 
channel is expected to have adverse effects on offshore 
benthic and fish populations. Existing sites would not be 
adequate for the additional material. At least one more 
offshore site would have to be located and designated to 
handle Mount St. Helens material. 

Future With the Project 

With any of the alternatives considered, sediment flow into 
the Columbia would be the same for the first 5 years. In year 
1, 14 mcy would be removed from the Toutle at LT- 1 and LT-3 
and 13 mcy in year 2. This would reduce the yield to the 
Cowlitz to such an extent that the Cowlitz would begin to 
scour. An estimated 5 mcy would have to be dredged from the 
Columbia in year 1 and 4 racy in year 2. The Cowlitz sump 
would be operated these 2 years, with approximately 3 » c y 
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removed each year. Based on past experience, no additional 
dredging should be required in the Columbia River navigation 
channel. The retention structure should be operational in 
year 3* cutting off all sand and larger grain size recruitment 
from the debris avalanche. Erosion of material from the 
Toutle and Cowlitz would yield a predicted 2 mcy a year for 
the next 3 years to be dredged from the Columbia River 
navigation channel. No additional dredging of sand size 
material is expected for the life of the project except for 
major storm events and/or mudflows before the project is built 
and after 1995. 

Since the structures are not designed to trap fines, they 
would still be coming through the system. Turbidities would 
remain high and fines would be expected to deposit in side 
channels and backwaters in the river and shallow areas in the 
estuary. The total amount of fines would probably be somewhat 
les9 than predicted for the no action alternative as some 
■aterial would be deposited in developing wetlands and shallow 
areas in the Toutle and Cowlitz. 

WILDLIPE 

Pf -erupt Ion 

Habitat 

Terrestrial habitat along the Columbia River is characterized 
S3 riparian/riverine/bottomland/flood plain and ranges from 
tidal emergent marshes to open grassy or forested uplands. 
Riparian habitat types encompass wetland, transitional and 
upland water regimes. 

Following is a discussion of the principal habitat types found 
in the area. 

Riparian Forest (FO). There are 4 major habitat types in the 
riparian forest. 

*• Mature wi 1 low . Usually Pacific willow. Can occur in 
very dense stands, at lower elevations. It is usually 
seasonally flooded by winter rains and spring freshets. 

2 * Ash swale . Usually pure stands of ash with little 
understory at higher elevation than mature willow. These 
8ites may be flooded by spring freshets. 
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3. Ash/wll low/cot ton wood . This mixed species habitat 
very high diversities and densities of bird and an 
speci e8 . 

4. Mature cot tonwood , Usually found at slightly hi 
elevations than the above types. Pure stands of mat 
trees are often found on islands where heights may rea 
over 100 feet. This habitat is seldom flooded. 

Common understory shrubs and forbs found in the fores 
habitats include: red-osier dogwood, red elderberry, 

snowberry, young willow and cottonwood, blackberries, 
salmonberry, climbing nightshade, stinging nettle, orange 
balsam, horsetail, cresses, candyflower, slough sedge, 
swordfern, and mosses. 

Scrub/shrub (SS). This type is comprised mainly of Pacific 
willow, but Columbia River willow may be present, especially 
in low, sandy areas. Young cottonwood trees are sometimes 
present at upper levels. 

Freshwater marshes (EM) are both tidal and non-tidal. Tid 
marshes are usually in sheltered areas along the edges of t 
river, channels, sloughs, and backwater areas and are affected 
by daily tidal changes. Non-tidal wetlands are usually away 
from the river and may have standing water only during periods 
of high water or heavy rainfall. Species commonly found in 
these wetlands include: reed canarygrass, spike rushes, 
Juncus spp, bulrushes, sedges, skunk cabbage, common 
silverweed, mudwort, wapato, cattail, cyperus, docKs, 
lilaeopsis, clovers, lowland cudweed, smartweeds, jointgrasa# 
cocklebur, elodea, water plantain, and beggarticks. 

Flats (FL) are areas of silty sand or finer materials which 
are normally exposed only during lower river levels. They are 
usually unvegetated because of the diurnal tidal changes, 
which are about 4 feet at Longview. The tides are most 
noticeable during the relatively low flow period from early 
August through October, but also have an effect on river 
levels at mid-range flows. Algae and benthic invertebrates 
found on flats provide an important food source for birds and 
fish. 

A complex of habitat types has been designated grasses (GR)» 
There are several types involved. One often occurs on dredge 
spoil areas along the river's edge. In addition to grasses, 
weed species such as tansy ragwort, thistle, teasel, an 
goldenrod are also found in this habitat. There * s * 
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gradation depending on length of time since last spoiled 
upon. Sites which have not been used for 5 to 20 years will 
have some grasses, exotic weeds, and scotch broom. Sites 
which have not been used for over 20 years will have young 
trees and shrubs. These sites are usually upland. 

Reed canarygrass is found over a wide range in elevation, but 
those sites which it dominates are usually at the upper edge 
of the wetlands, through the transition zone and into 
uplands. Stands in the open may be pure or contain other 
species such as sedges, common silverweed, and horsetails. It 
can also be the dominant understory plant in forested areas. 
Some seasonally flooded areas are reed canarygrass with 
scattered mature willow. 

Grazed pasture land is usually composed mainly of grasses, 
with few weed species. It can be either upland, seasonally 
saturated, or flooded. Clumps of blackberry or wild rose are 
often present . 

Major dredge spoil (DS) sites are Howard and Cottonwood 
Islands, Dibblee Point area, Hump Island, and Willow Grove. 
Sites may be bare land or sparsely vegetated, depending on 
when last used (0 to 5 years) and the amount of human 
disturbance. They have low to very low wildlife values, but 
are occasionally used as resting areas by geese and crows. 



Wildlife 



Black-tailed deer are the most common big game animals found 
along the Columbia. They are present on most of the islands 
and the non-industrialized portions on the Washington and 
Oregon mainland. Black bear are probably occasional visitors 
in the least developed portions, especially those with 
suitable habitat on the higher uplands. Table 13 shows the 
most common mammals by habitat type. 

A number of aquatic furbearers are present in the wetter 
habitats, both on the islands and the mainland. Included are: 
beaver, muskrat, nutria, mink, weasel, and river otter. 
Nutria are the most numerous of the aquatic furbearers, while 
mink and river otter have the lowest densities. 

Small mammals in the area include coyote, gray fox, bobcat, 
r accoon, opossum, striped skunk, eastern cottontail rabbit, 
and, on the Oregon side, brush rabbit. Seventeen species of 
■■all rodents have been recorded in these riparian habitats 
ITabor , 1 976). The vagrant shrew and deer mouse were present 
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Table 13. 



Occurrence of the 
Columbia River by 



Most Common Mammals along the 
Habitat Type (from Tabor, 1 976), 



S pec 1 e r> 



EM 



Habitat Type 
RC GR SS 



FO 



Black-tailed deer 

Beaver 

Musk r at 

Nut r i a 

Mink 

River otter 

Coyote 

Raccoon 

Opos sum 

St r 1 ped skunK 

Cottontail rabbit 



in ftVl haoitats and had the highest densities. The vagrant 
shrew was more numerous in marsh and reed canarygrass habitat 
while the deer mouse had highest densities in forested areas. 
Townsend's vole was captured in all but marsh habitat. 
Cottonwood and w i 1 low/cot tonwood nabitat had the higheit 
diversity of species. 

The portion of the Columbia River between the estuary and RH 
73 is of minor importance for waterfowl. Production, as in 
the rest of the lower Columbia River, is limited. Nesting 
species include the Canada goose, mallard, cinnamon teal and 
wood duck. Backwater areas such as Carrolls Channel, behind 
Oibblee Point, the area between Hump and Fisher Islands, and 
tne Coal Creek Slough area provide suitable nesting and 
brooding sites. Migratory and wintering waterfowl are present 
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n greater numbers than resident birds, but much larger 
pulations are found upstream and downstream on the Columbian 
ite-Tailed Deer, Lewis and Clark and Ridgefield National 
ildlife Refuges. There is a minor amount of hunting, mainly 
„r mallard, pintail, wigeon, and Canada geese. 

pland game birds present adjacent to the Columbia River 
nclude ring-necked pheasant, California quail, ruffed grouse, 
and-tailed pigeon, mourning dove, and snipe. All are present 
n limited numbers and little hunting occurs. Ring-necked 
easants stocked on Cottonwood Island provide a private 
nting opportunity. 

number of raptors use the Columbia for nesting, food, and 
over. Common species include red-tailed hawk, northern 
arrier, American kestrel, western screech-owl, great horned 

1, and saw-whet owl. Bald eagles are common in the estuary. 

iparian vegetation, especially the mixed deciduous tree 
ypes, provides a unique habitat for passerine birds. Some of 
e highest densities and diversities recorded in the 
iterature are found in riparian forested habitat. During the 
inter black-capped chickadee, golden-crowned kinglet, song 
parrow, and winter wren were found to be the most common 
ecies. Tree swallows and Swainson's thrush were most common 
n the spring and summer, respectively. 

large great blue heron rookery of approximately 200-300 

ests is present on Fisher Island. There are smaller 

ookeries downriver at either end of Puget Island and a large 

ookery on Karlson Island in the Lewis and Clark NWR. A small 
ookery has recently been established on Price Island. The 

medium size rookery at Deer Island is the closest upriver 
site. 



everal species of gulls are found on and along the river year 
ound. Included are g 1 aucou s- w i ng ed , western, California, 
ew » herring, and Bonaparte's gulls. They are especially 
umerou8 during the winter eulachon run. Major gull nesting 
n d loafing areas in the estuary are East Sand Island, Rice 
■land, and Miller Sands. A large number of Caspian terns 
sted on East Sand Island in 1984. Other water birds present 
the river, usually in the winter, are double-crested 
°rmorant, common loon, and western and pied-billed grebes. 

ats are present in the area, depending on availability of 
°8ting sites (i.e., abandoned buildings, bridges, and 
uc ts). Species probably present include little brown 
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myotis, big brown bat, and Yuma myotis. Roosting sites may ^ 
outside the project area, but riparian habitats provi 
foraging area. 

Commonly occurring amphibians and reptiles include Northtc 
red-legged frog, long-toed salamander, Northwester 
salamander, Pacific tree frog, and garter snakes. 

Eruption 

Little or no flooding or deposition of material on wetlan 
upland areas occurred along the Columbia River during t 
initial mudflow. Any damage to wildlife habitat was caua 
mainly by the tremendous amount of logs, wood debris, a 
volcanic rocks carried down by the mudflow. 

Post-erupt ion 

The post-eruption effects on wildlife and habitat of th 
Columbia River have resulted from the extensive loss o 
habitat due to dredge disposal (Figures 14 and 15). 
pipeline dredge started working the main navigation channel 
days after the eruption. Three other large pipeline dredgti 
were onsite early in June, dredging the Columbia and the raout' 
of the Cowlitz. Work in this area was almost continuou 
during the next 2 1/2 years with approximately 17 ac 
removed. After the navigation channel was dredged t 

authorized depths and widths, additional dredging (8 mcy) V 
done to partially restore the normal cross section of 
river. 

Major deposition of material dredged from the channel ha 
occurred in Washington between the Kalama and Cowlitz Rivera 
There were approximately 1,700 acres of shallow water 
wetland, and riparian habitat between RH 68 and 72 prior t 
the eruption (Table 14). Material dredged from the lower H 
miles of the Cowlitz was placed on the Collins Estate. hi 
material removed by pipeline from above about RM 67.5 V 
placed on Cottonwood Island and on the proposed deepwater por 
site below the Kalama River. As shown in Table 14, about 74 
acres of the 1 , 700 acre area have already been filled, «~ 
another 900 acres are designated as long-term disposal. P 1 * 
5 depicts the Collins Estate pre- and post-eruption. 
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Table 14. Dredge Material Disposal Sites between Columbia 
RM 68 and 72 



Site No.V Location 



Filled 
(Acre s ) 



Proposed Fil 
(Acres) 



2 
3 
5 
6 
7 



Howard/Cottonwood Island 
Cottonwood Island 
BN/Port of Kalama 



456 



65 
220 



472 
1 10 



Collins Estate 
Collins Estate 
Coll i ns Estate 



98 
328 



Total 



741 



898 



1/ Sites shown on Figure 16 

Sumps have been periodically excavated every fall in the mou 
of the Cowlitz River to trap and remove sediment before 1 
reaches the Columbia. Approximately 3 mcy of material ha 
been dredged annually from these sumps. This material h 
been placed on the Collins Estate (site 5) or Howar 
Cottonwood Island iSite 2) . 

All wildlife values have been lost on Howard Island. In early 
dredging phases, some clumps of trees were left. However, 
subsequent higher lifts have negated this action. Part of 
Cottonwood Island has been completely filled. In addition, 
the cove between Howard and Cottonwood Islands (on the 
Car rolls Channel side) has been diked and used as a settling 
pond, and is now almost completely filled. The Islands have 
been sold with industrial development being planned. Dredge 
material disposal and vegetation removal has destroyed much of 
the wildlife habitat on the Port of Kalama/BN site (site 3). 
The Port now wishes to fill the remainder of the industrial 
site which has been heavily impacted by initial land clearing 
and recent filling. 

Wildlife values on the Collins Estate remain high. The highe 
quality wetlands are under the powerlines and to the nort 
(site 6) and have had only minor impacts so far. A smal 
great blue heron rookery has established in the last 2 ye* 
just southeast of the current disposal site. 
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During initial deposition on the Collins Estate, the Corps 
inadvertently filled an extensive wetland along Carrolls 
Channel near the mouth of the Cowlitz. In the fall of 1982 
some of this material was removed to partially restore the 
wetland. A large area was lowered about 1 foot and a channel 
was dug from one end of the original wetland site to the 
other. A pond and cove were also excavated. Recovery of the 
site has been far faster than expected. By summer 1 983 a 
number of emergent wetland plants were well established in the 
lower areas. Major species include wapato, softstem bulrush, 
several species of spike-rush and bur-reed. By summer 1984, 
wapato densities had increased and softstem bulrush had 
decreased. Some high marsh plant species are now appearing on 
the higher areas. 

A small wooded area (site 16) is being used for disposal of 
material dredged from the channel in the old mouth of the 
Cowlitz. Wildlife values of this area have been lost. 

Future Without the Project 

Without the project, dredging and disposal sites will be 
required in the vicinity of the mouth of the Cowlitz for a 
number of years. The dredging load will be heaviest the next 
10 years. Based on the events of the last 4 years, dredging 
will not be required below about RM 63. With no action, an 
estimated 26 mcy would have to be dredged from this area over 
the next 5 years. The 50-year dredging total at this site 
would be 145 mcy. This estimate does not include storm 
events . 

Exhibit 5 to Appendix D of the Corps' Feasibility Study 
delineates proposed dredge disposal sites, including the lower 
1 mile of the Cowlitz River and the Columbia River between RM 
68 and 71. The Corps Navigation Branch prepared a disposal 
plan for this area several months ago. There are major 
differences in number, size, and capacity of sites in the two 
Plans. The Feasibility Study plan also does not correspond in 
8ize or capacity with sites actually being used for the sump 
dredging the winter of 1984-1985. Because of these 

nconsistencies in Corps of Engineers planning, documents, and 
actions and the lack of environmental criteria in the 
Election of sites, we have developed and recommended 
»odif ications to these plans. 
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Both hopper and pipeline dredging would probably be requir 
to maintain the navigation channel, particularly after sto 
events. Use of hopper dredges would allow a wider dispositio 
of dredged material; for example, hoppers could unload in th 
vicinity of RM 63 to 64 and pipeline dredges could later plao 
this material in sites 23 or 24. 

It is expected that interim measures (PL 98-63 and Cowllt 
sump) will be continued, at least for some time. Dredging 1 
the Toutle and upper Cowlitx will reduce dredging requirement 
in the Columbia to an estimated 17 mcy over the next 5 year 
and 71 mcy over 50 years. Operation of the Cowlitz sump 
removing approximately 3 mcy annually, should result in - 
appreciable amount of material needing to be dredged from th 
channel, except for storm events. This appears to be what ha 
happened the past 4 years. There are adequate disposal are 
at or near the mouth of the Cowlitz for almost all of thi 
mater i al . 

It is possible, through some series of events, that materia 
could be carried farther down the river before it wa 
deposited. Depending on the amounts involved, wetland/ 
riparian/wildlife habitat along the Columbia River could be 
impacted. Upland disposal sites downstream are limited, i.e. 
much of the Washington shore is steep wooded hillsides where 
acceptable sites within easy range of a pipeline dredge are 
even more limited. Most areas bordering the river are either 
diked farm or pasture land or riparian/ wetland habitat. Th 
few large areas where material could be placed with the leas 
damage to wildlife habitat are some distance from usual 
shoaling areas. 

The Service's HEP analysis was conducted on we t land/r ipar ia 
habitat adjacent to the Columbia River from the Cowlitz to the 
upper end of Puget Island. The HEP analysis was based on 
habitat types and was not site specific. Based on the HEP 
the following rankings, in order of highest value, we" 
derived for habitat types: mature mixed forest; matur 
cottonwood; emergent marsh; shallow subtidal sloughs an 
backwaters; dredge spoil over 20 years old; diked pasture; 
intertidal unvegetated sand and mud flats; scrub/shrub; reed 
canarygrass; mature willow; mature willow/reed canarygrass; 
and dredge spoil 0 to 20 years old. The two highest ranke 
habitats are those probably most difficult to replace because 
of the time required for tree growth. 

The species or guilds (a group of species utilizing a common 
resource) considered in the HEP were: aquatic furbearers, 



632 



juvenile salmonids, other fish (warmwater gamefish), 
passerines, food production (detritus, seeds, berries, 
Insects), small rodents, raptors, waterfowl, deer, colonial 
nesting birds (mainly great blue herons), shorebirds (and 
■arshbirda), and eagles. 

The disposal sites identified by the Corps and the Service and 
shown in Figures 16, 17, and 18 were evaluated for suitability 
of use based on fish and wildlife values. The sites were 
classified in three categories; acceptable without mitigation, 
acceptable with mitigation, and unacceptable, as follows! 

Acceptable without mitigation: sites 1 and 2 (except fringing 
■arshes), 5, 10, 11, 12, 16, 20, 21, and 22. 

Acceptable with mitigation: sites 3, 9, 13, 15, 18, 19, 23, 
and 24. 

Not acceptable: sites 6 and 7. 

Sites with significant wildlife resource values include part 
of 2, 6, 7, 9, 13, and part of 15. These areas vary in their 
value to wildlife. Resource Category determinations for these 
sites, based on Fish and Wildlife Service mitigation policies, 
range from Category 4 to Category 2. Mitigation goals would 
vary according to Resource Category, ranging from no net loss 
of in-kind habitat value (Category 2) to minimize loss of 
habitat value (Category 4) . 

The level of mitigation required would depend on the habitat 
type destroyed. High value habitat would require replacement 
in-kind in the vicinity of the disposal site. For lesser 
value habitats, options would include: habitat improvement of 
another area; securing through purchase, deeding or easement 
of another area; and revegetation of the disposal site. 

Mitigation for individual sites should be determined by 
resource agencies, the Corps, project sponsors, and landowners 
before any site is used for dredged material disposal. 

I "Aure with the Project 

T he major impacts on wildlife would be loss of habitat due to 
dredge spoil disposal. The severity would depend on the 
amounts to be dredged and location in the system. The 
p easibili t y Study predicts 15 mcy to be dredged from the 
Columbia under the preferred plan. 
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t Cowlitt sump probably would only be operated until 1989 or 
yaara after conatructlon atarted on the dam. Baaed on 
revioua experience, no additional dredging should be 
tceaaary in the Columbia unleaa a atom event occura in the 
lrat 5 yeara. Disposal requirements accordingly are reduced 
o approximately 3 mcy/year for normal Cowlitz Sump dredging. 

cceptable aitea deaignated for use the first 5 yeara 
(1984-88) are 3, 9, 10, 11, 12, and 18. These sites have a 
combined capacity of 19.3 racy. Thia ahould be more than 
adequate for normal dredging and leave aome reserve for a 
storm event. Identified acceptable downstream areas are sites 
2, 15, 19, 20, and 22. Total capacity of these sites is 55.2 
mcy. Additionally, two aitea used previously have the ability 
to take more material. Site 5 ia not completely filled. A 
site on the west side of the Cowlitz between the highway and 

ailroad, has had material removed and could be used again. 

ltea 9 and 10 have been aelected as the disposal site for the 
uap dredging for the winter 1984-85. It is expected that the 
inter 1985-86 material will be placed in site 9. The Port of 
alama estimates site 3 would hold 7.5 mcy. 

nother modified HEP was conducted on the Collins Estate. The 
analysis was not continued any further, but it can be uaed to 
etermine mitigation requirements on those aitea requiring it; 
.e. 9, 13, 15, 18, 19, 23, and 24. 

HREATENED AND ENDANGERED SPECIES 

aid eagles are not infrequently seen in the Long v i e w/Ke 1 so/ 
ainier area. There la a known neat aite on the bluffs above 
the Oregon shore around RM 60. Bald eagles occasionally feed 
it the mouth of the Cowlits River in Carrolls Channel and at 
he mouth of the Kalama River. The estuary has significant 
pulations of bald eagles, where there are a number of nest 
ites on both sides of the river. The estuary is also a 
winter roost area. There are no known endangered or 
threatened plants or candidate species in the Columbia River 
•rea. However, no surveys for these species have been made. 
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DISCUSSION 



The Green River structure is the lesst damaging of the 
proposed sediment retention dams primarily because of its 
upstream location in the Toutle River System. The LT-3 and 
Kid Valley sites are unacceptable alternatives because they 
would cause extensive losses of fish and wildlife resources. 
While losses would not be as severe with the Green River Dam, 
sediment inundation of important fish and wildlife habitat 
would occur as a result of the dam. Dredge disposal, while 
not as extensive as with the "no action" alternative, would 
still involve significant loss of wildlife habitat. 
Mitigation for these losses would be necessary and should be 
considered a project cost. 

There are several opportunities and/or methods to mitigate for 
the project-related losses of fish and wildlife described 
above. Fish passage to tributaries upstream of the Green 
River structure, fish habitat improvement, streambank 
r eveg e t a t ion , reseeding of dredged disposal areas, and 
provision for public access must be considered as mitigation 
measures. Specific measures could be used singly or in 
combination to achieve full replacement of lost fish and 
wildlife habitat. 

Continued protection of fish and wildlife throughout the life 
of the project will be needed. Making fish and wildlife an 
authorized purpose of the project will help to accomplish this 
goal. One method of assuring protection of these resources is 
to monitor construction contracts and impacts. 

A monitoring program will also be necessary to assess the 
adequacy of mitigation measures for fish and wildlife affected 
by the project. Monitoring could also be used to determine a 
"release schedule" from Spirit Lake and to adjust management 
of project lands. A 25-year monitoring program consisting of 
5 years of continuous monitoring with periodic monitoring 
5-year intervals to year 25 amounts to a total of abo 
$840,000. The fish and wildlife monitoring program shoul 
include studies of the following topics: 

a . Water qual i ty 

b. Streamflow 
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Fish population recovery as effected by the project 



d. Aquatic food chain recovery as effected by the project 

e. Stream habitat recovery upstream and downstream of the 
project 

f. Rearing pond site evaluations 
Pish passage success 

Wildlife studies should include monitoring of wildlife 
responses to project features within the study area. 

A more specific discussion of project-related mitigation 
measures by stream system is presented in the following 
par agr aphs . 

TOUTLE RIVER 

Since the upper Toutle River System formerly supported large 
runs of anadromous fish and will again provide habitat for 
these fish after streams have recovered, passage facilities 
are desirable for any barriers that are constructed to trap 
sediment. Passage would be needed for downstream migrating 
juvenile salmonids as well as upstream adult migrants. Since 
the Green River structure is the most efficient of the dam 
alternatives, in terms of sediment trapping and minimization 
of habitat losses, the following description of fish passage 
facilities is specific to this site. With regard to juvenile 
fish passage, the ideal situation would be to have a full pool 
and a spillway discharge over which the fish would be 
transported. However, a full pool may not be possible nor 
advantageous if warm impounded water becomes a water quality 
problem downstream. Preliminary information on the design of 
juvenile fish facilities indicates that a regulating outlet 
(RO) in the dam will permit the fingerlings to pass through 
the dam and into a stilling basin. As sediment depth 
increases behind the dam, stoplogs inserted upstream of the RO 
trashrack, will force the water with the juveniles to drop 
into a wet well located just upstream of the RO . The juvenile 

Bi 9 

rants would then pass through the RO to the tailwater. 

Successful passage of juvenile salmonids would require 
Citable conditions in the main stream channel and in 
tributar i es upstream of any dam where sediments and ponded 
*ater would collect. These conditions include low summer 
*ater temperatures and a defined stream channel. It is 
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expected that flat alluvial deltas would form where sediments 
accumulate behind dams. The North Pork Toutle River is likely 
to form numerous braided shallow cha nnels in such areas. 
These conditions could cause: 1) stranding of juvenile fish 
when river levels drop; and 2) warming of waters to lethal 
temperatures for salmon ids . Fish passage conditions and water 
temperatures could be improved by confining the river to a 
single deep channel through the sediment collection area 
during the time of juvenile salmonid migration. Annual 
dredging may be necessary to provide such a channel. 

Passage of upstream migrating adults could be accomplished by 
trapping and hauling adult fish around the dam. A trap and 
haul system would require the following structural features: 
1) a holding pond and fish handling facilities; 2) a fishway 
entrance to the holding pond; 3) a velocity barrier or weir to 
direct fish into the fishway entrance; and 4) suitable 
vehicles to transport fish from the holding pond to a 
liberation point. A trap and haul system would require 
continued maintenance of the weir and fish holding facilities 
and transportation of fish. Estimates of the cost of a trap 
and haul operation are $1,000,000 with an annual maintenance 
cost of $100,000 (Appendix C). 

Certain measures would also be necessary to avoid or lessen 
fish losses during project operations. These measures could 
include the following: 1) proper timing of inwater work to 
avoid major periods of fish migration; and 2) maintenance of 
an adequate stream channel through work areas to permit 
passage of adult fish and to prevent stranding of smolts. 

Fish required to replace lost stocks could be produced at new 
or existing facilities, either inside or outside of the Toutle 
River Basin. Construction of rearing ponds to replace the 
Alder Creek and Deer Springs facilities would require a 
suitable location and source of water. Suitable rearing pond 
sites may or may not exist within the Toutle Basin. It may, 
therefore, be necessary to locate such facilities in adjacent 
or nearby river systems such as the Lewis or Cowlitz Rivers. 

Rehabilitation of the Toutle Salmon Hatchery may also be 
performed when water quality and supply conditions become 
suitable for fish culture operations. It may be anywhere 
between 5 and 15 years before the hatchery is again 
functional, however. Therefore, cost estimates have not been 
provided for reopening the Green River facility. The decision 
to reopen the hatchery will depend largely on restoration of 
the watershed in terms of riparian vegetation and instream 
habitat conditions. 



640 



fish losses associated with inundation of valuable habitat 
upstream of the Green River structure are estimated at 
$25*095 , 000 over the life of the project. Of this amount, 
$4,349,000 are due to loss of production in Alder, Bear, Deer, 
Hoffstadt, and Pullen Cre-ks over this period. Estimates of 
fish benefits due to recovery of habitat in the mainstem 
Toutle and North Pork Toutle River downstream of the structure 
amount to $18,845,000. Therefore, overall losses attributable 
to the Green River Dam are estimated to be $6,250,000. 

Improvement of stream habitat could be used to offset losses 
caused by the dam. This could be accomplished by the 
following means: 1) stream temperature control; 2) sediment 
and erosion control; and 3) instream habitat improvement. 

Stream temperature control could be achieved by establishing 
and retaining s hade- p r ov 1 d i ng vegetation along streams. This 
could be accomplished by any or all of the following measures: 
1) r eea t abl i shmen t of trees, shrubs, and other plants along 
streams which presently lack riparian vegetation; 2) 
establishment of permanent buffer zones of vegetation along 
streams; and 3) easements for streamside buffer zones on 
privately owned lands. 

treams which are likely candidates for rehabilitation with 
iparian plantings include the upper portions of Miners and 
11 of Schultz Creeks, tributaries of the Green River. WDF 
nd Weyerhaeuser have already initiated revegetation of Elk 
reek, another Green River tributary, with flowering dogwood, 
ild rose, and cottonwood (Mohoric, personal communication), 
inilar measures in other Toutle Basin streams would help to 
itigate for losses of fish habitat upstream of the Green 
iver Dam. Other candidate streams for riparian plantings 
nclude Disappointment, Trouble, Goat, and Dollar Creeks on 
he South Pork Toutle River. Approximately 1 square mile of 
iparian habitat could be restored with this measure. Costs 
ssociated with this measure are estimated to be $82,000. 

ontrol of erosion and sedimentation could be accomplished by 
n Y of the same measures used to reduce stream temperatures. 
ese include revegetation of streambanks and establishing 
ffer zones of riparian vegetation. In addition, structural 
asures could be implemented to control streambank erosion. 
^ e8e include stabilization of eroding streambanks with rock 
iprap, groins, or jetties. 
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Inst ream fish habitat could be restored or improved at ma 
locations in the Tout le River System. Placement of boulder 
gabions, or large organic debris such as logs or root wad 
would hasten stream habitat recovery by providing a diverait 
of pools, riffles, and instream cover for fish. Such 
activities have already been started, but could be expanded (F 
other streams in the basin. Gravel cleaning to remove fitjf 
sediments would improve available spawning areas for fit 
Revegetation of streambanks would provide a nutrient base ■ 
aquatic insects and overhead cover for fish. Instre 
rehabilitation in 20 miles each of the mainstem Green |fc 
South Fork Toutle Rivers should be considered as mitigation 
for the loss of 9 miles of productive habitat ($4 , 349 ,000 
value) in Alder, Bear, Deer, Hoffstadt, and Pullen Creeks and 
5 miles of the North Fork Toutle River. Placement of woody 
debris, gabions, or boulder grouping in these rivers would 
cost between $60,000 and $212,000, depending on the streai 
rehabilitation method used. Other streams downstream of the 
dam (see following paragraphs) may also be suitable for 
restoration wor k . 

Potential spawning and rearing habitat for anadromous fish 
exists upstream of impassable water falls in the Green River 
and other Toutle System streams. Fish passage could be 
provided around such obstacles to offset losses of spawning 
and rearing habitat caused by sediment inundation upstream of 
the Green River Dam. Passage could be provided by blasting 
the falls to reduce their gradient, selective blasting to 
provide a passage channel, or constructing fish ladders (Plate 
6). Passage improvement sites exist at Thirteen Creek Falls 
(near the mouth), Devils Creek (blasting-cutting above the 
#500 road bridge), and at an unnamed South Fork tributary 
(Section Lines 22 and 23, T9N, R2E). These improvements, 
i.e. ladders at Thirteen Creek and at the South Fork tributary 
and blasting at Devils Creek, would open an additional 7 miles 
of spawning and rearing habitat for coho salmon. Costs for 
these improvements are estimated to be about $101,000. 

Wildlife habitats upstream of the proposed SRS should be 
maintained as long as possible, both in the sediment 
inundation zone and in the buffer zone (i.e., throughout the 
7,450 acres). This includes maintenance of habitat conditions 
outlined in Figure 9. Most importantly this should include 
cessation of timber harvest. Debris and trees killed by 
sediment inundation should remain to provide snags f° r 
wildlife. Debris should be removed only on an as needed basis 
to protect the SRS. As this material moves downstream, ifc 
will help to stabilize the riverbed, provide instream habitat, 
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and act as a detrital nutrient source. Land owned by the 
behind the SRS that will not be inundated by sediment shou 
also be maintained for wildlife throughout the life of 
project. Maintenance of these lands will partially off 
habitat losses due to sediment inundation. 

As dredge disposal proceeds, creation of varying contour 
seeding, and fertilizing will provide conditions suitable 
wildlife habitat development. This is particularly applicab 
to downstream areas LT- 1 and LT-3. Contouring dispos 
material to favor wetland development and herbaceous and woo 
plantings would hasten recovery after disposal. (Some wetland 
re-creation has already been attempted with some success along 
the Columbia River by the Portland CE) . Almost all the land 
within LT- 1 and some of the land at LT-3 is owned by the 
state. The Washington Department of Natural Resources (DNR) 
has indicated a willingness to consider maintenance of sont 
areas for wildlife after disposal and the above mitigation 
measures are implemented. Although portions of these lands 
may ultimately be developed for recreation (e.g. picnicking 
and fishing access), maintenance of wildlife habitat need not 
be imcompatible with these uses (Smith, personal 
communication). Further coordination as disposal is placed 
and the DNR finalizes plans for these areas is needed. 

The CE Waterways Experimental Station has developed guidelines 
on material placement for marsh creation (Johnson and 
McGuinnes, 1975) which should be used in dredge disposal 
material placement. Costs associated with this measure are 
about $98,300. 

To offset loss of habitat covered by sediment at the SRS site* 
the area should be periodically reseeded (i.e. throughout th 
life of the project). A Dutch white c love r /or ch ar d grass/ft, 
clover/ red fescue mix with a fertilizer application of 10 
lbs. of 10-20-20 per acre should be used. Liming may also 
necessary in some instances. 

Woody plantings such as ninebark, huckleberry, salal, an 
Oregon grape should be planted in areas outside the sedinen 
zone but within CE ownership to offset forage losses in th# 
sediment retention zone. This should also include expansion 
and maintenance of existing herbaceous vegetation, including 
fertilization at the base of the debris slope (outside th« 
National Volcanic Monument). Seeding of the debris slope wi 
offset losses of elk feeding areas within the project ar* 
Following project completion (50 years), the entire ar 
should be seeded and planted to hasten recovery. 



aporary protection or easements along the Green River, South 
rk Toutle River, and Hot f stadt Creek drainages should be 
nsidered to offset habitat losses before final mitigative 
asures begin. Specifically, this should include cessation 

f timber harvest. This protection would be dropped as 

itigation measures are implemented. 

lie it is recognized that stabilization of the Toutle River 
wnstream from the project will speed recovery of riparian 

egetation, we do not believe this improvement can be 
tntified. As a result, it is not specifically included in 

ur mitigation analysis. 

WLITZ RIVER 

onstruction of the sediment retention structure project will 
nable the Cowlitz River to begin to return to pre-eruption 
nditions within a relatively short time. In addition to the 
tructure, there are other actions which can be taken to 
ccelerate the recovery process. 

major source of continued sediment flow will be lateral 
ratability of the Cowlitz River. As soon as possible after 
ediment flow from the debris avalanche is halted, steps 
hould be taken to stabilize the Cowlitz. This would be 
articularly suitable in areas where the river is not tightly 

nfined between levees or riprapped areas. Willow, alder, 
nd cottonwood shoots can be placed in low velocity areas, 
ank areas could be seeded with grasses and legumes, with a 
rogram of annual fertilization. Reestabl ishment of riparian 
abitat would help prevent lateral erosion, provide 
eaperature modification, insect and detrital input for 
quatic species, and food and cover for terrestrial species. 

everal actions could be taken to restore wildlife habitat, 
uring the final deposition at a particular spoil site, 
•pecially those owned by the State of Washington and adjacent 
' the river, the spoil area should be shaped with irregular 
ntours, both vertically and horizontally. Revegetation of 
and at other dredge disposal locations has shown that grasses 
•t a better start in depressions. Disposal areas should be 
*eded with appropriate grasses and fertilized annually. 

te r a humus layer has begun to form, shrub and tree species 
^ u ld be planted to provide wildlife habitat. The Cowlitz 
~unty scs agent and WDG should be consulted regarding 
P^cies, grass mixtures and rates, and fertilizer rates. 
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Public access to the river for fishing and viewing should also 
be provided on these disposal sites. 

COLUMBIA RIVER 

The alternatives with the least impact on Columbia River fish 
and wildlife would be the Single Retention Structures which 
retain all of the sand size and larger material. Included art 
Kid Valley, height 318 and Green River, height 177, 202, and 
272 . Green River heights 177 or 202 are the preferred 
alternatives for the Columbia system. This, along with PL 
98-63 actions and Cowlitz Sump, will allow the least amount of 
sand size sediment into the Columbia River. It would also 
minimize the dredging and disposal requirements for 
maintaining navigation and would reduce the deposition of 
sediment in shallow water areas and in the Columbia River 
Estuary. However, since the dams are not designed to retain 
fines, there is little that can be done to reduce the impact 
of deposition of fines in the estuary and other shallow water 
areas. 

Inwater disposal sites should be located where the least 
amount of material would be deposited in highly productive 
shallow water areas. Sumps could be located in other places, 
such as off Barlow Point. Material from this sump could be 
placed in disposal site 24. 

Our prioritized list of disposal sites at the mouth of the 
Cowlitz is as follows: 3, 1, 5, 11, 10, 2, 18, 15, 9, and 
13 (Figures 16 and 17). Mitigation has already been agreed 
upon for the loss of wetlands at site 3. The Port of Kalama 
has in the past offered to pay the difference in the cost of 
pumping to this site. Site 9, which is presently being used, 
was given a low priority because the requested mitigation 
planning for this site has not been initiated. However, thi« 
site would be considered acceptable with implementation of 
appropriate mitigation actions. The first 6 sites on this 
prioritized list would provide 62.3 mcy capacity, which i* 
more than adequate for the preferred plan. 

Mitigation requirements for those sites that are acceptable 
with mitigation should be determined using HEP. Mitigation 
should be determined for individual sites through coordinate* 
planning by the resource agencies, the Corps, the project 
sponsor, and affected landowner. Mitigation requirements and 
an agreement as to how they are to be met should be agreed 
upon before any of the sites are used. 
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itigation options are limited in the area. The major habitat 

ypes of concern are emergent wetlands and mature forested. 

irst priority would be to create wetlands to replace those 
lost. Restoration of detrital input into the Columbia River 

ystem is particularly important. There are 2 possible 
wetland creation sites. One would be to enlarge the existing 
• ite on Carrol Is Channel. At least 3.6 acres of wetland could 
be created. Site 25 is another possible wetland creation 
tite. Because of its value to juvenile salmonids, this area 
should be only partially filled. An estimated 60 acres of 
wetlands could be created along Fisher Island and at its 
upstream end. This action would be consistent with the 

owlitz County Comprehensive Plan and the Shorelines 
Management Master Plan. The log rafting area at this site is 
leased to Knappton Corporation. Consideration for that use 
"ould have to be addressed during development of a wetland 

reation plan. Fill needed to create the wetland could be 
obtained from channel maintenance dredging or from maintenance 
J redging of the Longview waterfront. 

reservation of existing wetland or wildlife habitat should be 
considered as a mitigation option. This could be accomplished 
by outright purchase, deeding to wildlife uses or easements. 
: wo possible sites are 4 and 26. Both of these areas are 
oderate to high value habitat, but have some possibilities 
or increasing values. It is this increase in habitat value, 
Ot preservation alone, that provides mitigation credit, 
arts of site 4 have already been designated as mitigation for 
two developments by the Port of Kalama. Site 26 is owned by 
the Port of Longview, a project sponsor. Wally's cove, a 
4-acre wetland in site 19, was filled last fall. Mitigation 
for loss of this wetland is possible in the slough at the 
downstream end of the site. 

A task group of resource agencies, the Corps, project 
sponsors, and the county should be formed to determine 
detailed mitigation requirements, mitigation sites, and 
actions to be taken. It had not been possible to do this 
earlier due to time constraints and delay in receipt of 
Project data from the Corps. Now that an alternative has been 
selected, a more definite idea can be formed of disposal sites 
*hich are feasible to use, i.e. are available, are environ- 
m entally acceptable, etc. 

Tne task group should be formed as soon as possible to begin 
¥ °rking on mitigation plans. The HEP should be completed for 
itional disposal sites and proposed mitigation sites, so 
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that specific mitigative actions can be determined. It i 
expected that this can be done concurrently with detail* 
planning for the structure at an estimated cost of $50,000. 
Portions of the mitigation plan should be implemented 
immediately to offset habitat losses as most of the losses 
will occur in the next 5 years. 

The cost to mitigate for the impacts of dredge spoil disposal 
would be determined in developing the detailed mitigation 
plan. However, based on the cost of mitigation actions 
undertaken in similar situations, they would be expected to 
range from about $250 , 000 to $1.5 million for the impacts to 
riparian and wetland habitat from dredging at the mouth of the 
Cowlitz River. At the low end of this range, it is assumed 
that mitigation can be accomplished on an available land base 
through management of vegetative cover and relatively minor 
control of water levels. The high end of this range assumes 
that mitigation lands would have to be acquired and signifi- 
cantly modified through changes in elevation and structural 
control of water levels. Obviously, mitigation costs for 
dredge spoil disposal can be minimized simply by careful 
consideration of the disposal location and impacts. The 
prioritization of disposal sites as discussed herein has been 
developed accordingly. 

A summary of costs associated with all recommended mitigation 
measures is contained in Table 15. 
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•fable 15. Estimated Costs Cor Mitigation Measures Associated 
With the Proposed Project 



Aritlgatlon Action Time Period Cost 

instream Work : 
Gabions 

Woody debris placement 
Boulder groupings 

paisage ; 

Blast ing 

Ladders (2 streams) 
Trap and haul 
OiM 

Riparian Plantings : 

Monitor Ing t 

Continuous for 5 years 
with periodic monitoring 

every 5 yrs. to year 25 Year 1-25 840,000 

Habitat Replacement : 

For dredge spoil disposal 250,000- 

1 , 500,000 



Year 1-10 $ 90,000 

Year 1-10 60,000 
Year 1-10 212,000 



Year 1-10 500 

Year 1-10 100,500 

Year 1 1,000,000 

Varies 100,000 

Year 1-10 180,000 
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RECOMMENDATIONS 



The following recommendations are based on information 
provided by the Corps of Engineers describing the preferred 
alternative at the Green River site and the interim dredging 
activities downstream of the dam. Based on the severity of 
their adverse impacts to fish and wildlife, as detailed in the 
text, the LT-3 and Kid Valley dam sites (both MRS and SRS) are 
not acceptable. The Green River structure appears to be the 
least damaging alternative; however, mitigation must be pro- 
vided for the losses of fish and wildlife habitat caused by 
this structure. Preferred dredged material disposal sites 
have also been identified which would minimize adverse impacts 
to fish and wildlife as well as associated mitigation require- 
ments. 

Recommendations are presented in two sect ions--Gener al and 
Specific. General recommendations would apply to all lands 
and waters in the affected study area. Specific recommenda- 
tions address particular aspects of fish and wildlife 
mitigation in the Toutle, Cowlitz, or Columbia River Systems. 

GENERAL RECOMMENDATIONS 

It is recommended that: 

It If a SRS is considered necessary, then the Green River 
site be given preference for construction of a dam. The 
LT-3 and Kid Valley sites should be rejected because dams 
at these sites would produce unacceptable losses of fish 
and wildlife resources and habitat. 

2. Pish and wildlife be made an authorized purpose of the 
project to ensure that action is taken to plan and imple- 
ment appropriate mitigation measures. 

3. In keeping with the requirements of the Pish and Wildlife 
Coordination Act, all capital and operation and mainte- 
nance costs for fish and wildlife mitigation be treated 
as an "integral part of the cost of the project." 

4. All lands, water, and interests therein to achieve 
Mitigation goals be acquired by the federal construction 
agency as stipulated in Section 3(c) of the Fish a nd 
Wildlife Coordination Act. 

5. Necessary fish and wildlife studies and associated fund- 
ing be included in any future authorization for the 
preferred alternative. 
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The Corps of Engineers provide funds to fish and wildlife 
agencies to monitor construction impacts and the effec- 
tiveness and adequacy of mitigation programs for fish and 
wildlife. Approximate costs for a 25-year study which 
includes 5 years of continuous monitoring with periodic 
monitoring at 5-year intervals for 20 years thereafter 
amount to $840,000. A monitoring program for fish and 
wildlife should include studies of the following topics. 

a. Water qual i ty 

b. Streamflow 

Fish population recovery as affected by the project 

d. Aquatic food chain recovery as affected by the 
project 

e. Stream habitat recovery upstream and downstream of 
the project 

K, Rearing pond site evaluations 

g. Fish passage success 

h. Wildlife studies should include monitoring of wild- 
life responses to project features within the study 
area. 

Fish and Wildlife monitoring would be done concurrently 
and in cooperation with the Corps* 25-year project 
monitoring efforts. 

The Corps of Engineers modify mitigation measures if 
results of monitoring studies find such changes to be 
war ranted . 

Construction and non-emergency dredging activities be 
scheduled to protect fish and wildlife (i.e., inwater 
work periods, etc.). Construction techniques to protect 
fish and wildlife as specified by federal and state 
resource agencies should be incorporated in construction 
contracts. Contract inspection efforts should include 
participation by fish and wildlife biologists. This is 
estimated to cost $80,000 annually over the 2-year con- 
struction period. This amount is included in the 
monitoring program cost detailed in Recommendation 4. 
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9. Existing habitats of high value to wildlife not be used 
as disposal sites for dredge spoils. 

10. Areas of lower value to wildlife such as diked pasture 
and/or old dredge spoil disposal sites be used for dredge 
spoi 1 d isposal . 

11 Herbaceous and woody vegetation be established on dredge 
spoil areas immediately after spoil is deposited. 

12. Wetland creation in dredge spoil areas be investigated 

and implemented where feasible. 

13. Loss of important fish and wildlife habitat due to 
project impacts be mitigated by development and/or 
improvement of other areas. 



14. 



The property behind the Green River structure be manage 
for fish and wildlife and recreational uses thereof. 



SPECIFIC RECOMMENDATIONS 



Toutle River 



It is recommended that: 

1. Successful passage be provided for anadromous fish at al 
barriers erected to trap sediments. Passage would b 
required for downstream migrating juvenile salmonids an 
aduit fish moving upstream. Planning for and fina 
design of such mitigation facilities must be approved b 
the resource agencies prior to construction of any sedi 
aient retaining structure. A trap and haul facility fo 
adults would cost an estimated $1,000,000 in addition t 
annual operation and maintenance costs of $100,000 
Downstream passage costs are not available. 

2. When feasible, a single defined stream channel b 
maintained in summer through impounded sediments t 
improve adult and juvenile fish passage. 



A stream channel designed to permit fish passage and pr 

salmonids b 
LT-1 « n 



vent stranding of adult and juvenile 
maintained through all work areas (including the 
LT-3 dredging sites). 



Rear i ng ponds 
Creek and Deer 
sediment . 



be constructed to mitigate losses of Aide 

inundated 



Springs fish facilities 
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Riparian and instream habitat be improved at project cost 
at sites downstream of the Green River Dam to mitigate 
for project-related losses of instream and riparian habi- 
tat. Possible sites for riparian plantings include 
Disappointment, Trouble, Goat, and Dollar Creeks at a 
cost of about $82,000. These restoration measures should 
be implemented concurrently with the 2-year dam construc- 
tion period. Suitable instream habitat improvement sites 
include, but are not limited to, the mainstem Green and 
South Fork Toutle Rivers, Devils and Thirteen Creeks, 
and at an unnamed South Fork tributary (Section Lines 22 
and 23, T9N, R2E) . Costs for the mainstem work would 
range from $60,000 to $212,000 and for the passage 
improvements about $100,000. The final selection of 
suitable mitigation measures and sites should be 
accomplished through a coordinated planning effort 
involving the Corps, affected landowners, public land 
management agencies, and fish and wildlife agencies. 

Wildlife habitat within the sediment storage area up- 
stream of the SRS be maintained as long as possible. 
Lands outside the sediment inundation zone, but within 
Corps ownership, should also be maintained for wildlife. 
Timber harvest should cease on this land to minimize the 
impact of wildlife lost gradually over the 50-year 
project life. 

The LT- 1 and LT-3 disposal sites be finished in irregular 
contours, seeded, planted to woody vegetation, and 
fertilized to aid in erosion control and development of 
wildlife habitat. Costs associated with vegetative 
plantings are about $98,300. 

Periodic seeding and fertilization of the sediment 
inundation area with Dutch white clover, orchard grass, 
and red clover mix continue throughout the life of the 
project . 

£ lk forage such as ninebark, huckleberry, salal, and 
Oregon grape be planted on Corps lands outside the sedi- 
■«nt inundation zone to replace forage lost to sediment 
cover age . 

Existing herbaceous vegetation be maintained at the base 
of the debris avalanche. Any part of the seeded debris 
av *lanche which is under Corps ownership should be main- 
lined to benefit deer and elk. 



11, Temporary protection of existing riparian vegetation 
along the Green River, North Fork Toutle River, and upp er 
Hoffstadt Creek drainages be established to offset wild- 
life habitat losses within the sediment inundation zone. 
The major action needed would be cessation of timber 
harvest in the riparian zone. This protection would 
begin at the time of project construction and would be 
dropped as mitigation is implemented. Specific actions 
should be developed through a cooperative planning effort 
involving the affected landowners and fish and wildlife 
agencies. 

Cowlitz River 

It is recommended that: 

1. Disposal areas be finished in irregular contours 
increase habitat diversity. 

2. Eroding streambanks and dredge spoil disposal areas be 
fertilized and revegetated immediately with herbaceous 
and woody plants. 

3. Public access be provided to State owned or managed 
disposal areas. 



Columbia River 



It is recommended that: 



As much bedload material as possible be kept out of 
Columbia River System, and especially the estuary by: 



3 . 



a. Operation of the Cowlitz River Sump; 

b. Establishment of sumps in the Columbit 
are adequate upland disposal sites. 



where the 



In-water disposal sites for dredge spoils be loca 
where material would not be deposited in shallow wa 
areas or entrances to sloughs and backwaters. 



in the following 
, 10, 2, 18, 15, 



sit 



and 



Dredged materials be disposed of 
in order of priority; 3, 1, 5, 11 
13 (Figures 16 and 17). 

Mitigation for habitat values lost be required befo f e t [J* t 



of sites 2, 9, 13, 15, 18, 19, 23, and 24. 



Assumi ng 
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some of these sites are used for dredge spoil disposal, 
the estimated mitigation cost for this measure would 
range from $250,000 to $1.5 million. 

A plan be developed under the authority of the Fish and 
Wildlife Coordination Act which identifies specific 
actions needed to mitigate for impacts of dredging and 
dredge material disposal. This plan should be guided by 
a task group of interested agencies, and should be 
developed to address both short- and long-term dredging 
needs and concerns. The plan would cost an estimated 
$50,000 and should be developed concurrently with 
detailed planning for project facilities (approximately 
12 months). As the construction agency, the Corps would 
be responsible for implementation of mitigation measures 
identified through this planning process. These measures 
should be implemented concurrently with project dredging 
act ivit ies . 
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BNDIX A. 



Basis for Calculations Used to Estimate 
Chronology and Value of Fish Recovery 



SPRING CHINOOK* 

PRELIMINARY ESTIMATE OF RECOVERY CHRONOLOGY 

Year Adults 

1983 20 

1 9 b 8 50 

1993 150 

2020 500 

POTENTIAL RECOVERY VALUE 

Catch: Escapement 3:1 - 375 : 1 25 

431 Commerci al (161) x $ 34 . 80 - $ 5,611 

571 Sport (214) x $295 - 63 , 056 

TOTAL $68,667 

* The values expressed above only signify potential natural 
production could be increased 20 times when Washington 
Department of Fisheries reopens their Deer Springs rearing 
ponds . 



CUTTHROAT 



f stad t 
Bear 
Deer 
Jickson 
Castle 
Coldwater 
Alder 
Other 

"°rth Fork Toutle 



tributaries 



Area (M 2 ) 




Adults* 


132,312 




794 


49,054 




294 


25,753 




154 


18,640 




1 1 2 


29,432 




177 


51 ,507 




309 


51 , 507 




309 


49,054 




294 


44 1,486 




441 




TOTAL 


2 ,884 



* Estimated at 6 smolts/100m 2 except main North Fork where 1 
>o lt/i00m 2 and 10% smolt/adult survival 



POTENTIAL RECOVERY VALUE 



ioo% h - Esca P e,T 



1 , 923:96 1 



Sport (1 ,923) x $36 - $69,228 

PRELIMINARY ESTIMATE OF RECOVERY CHRONOLOGY 



Year 

1983 
1988 
1993 
1998 
2020 



Adults 

50 
250 
400 
600 
2,884 



COHO 





Area (m*) 


Alder 




Hof f stadt 


23, 161 


Bear 


24,642 


Deer 


49,054 


J ackson 


8,870 


Castle 


18,639 


Coldwat er 


29,432 


Other tributaries 


51,506 


North Pork Toutle 


49,054 
354,816 




TOTAL 



POTENTIAL RECOVERY VALUE 
Catch: Escapement 7:1 - i 6 c,, , mM 
64% Commercial (10,575) x ti 5 ?f :2 ' 361 
36% Sport fl ill! f 8,98 * 5 94 <*64 

TOTAL $731,468 

PRELIMINARY ESTIMATP np or.^« 

MATE OF RECOVERY CHRONOLOGY 

Adults 



1983 
1988 
1993 
1998 
2020 



100 
150 
650 
1,027 
18,885 



Hof f stadt 

Bear 

Deer 

Jackson 

Castle 

Coldwater 

Alder 

Other tributaries 
North Pork Toutle 



STEELHEAD 
Area (m2) 

132,312 
49,054 
25,753 
18,640 
29,432 
51,507 
51,507 
49,054 
44 1 , 486 



TOTAL 



Adult! 

31 
1 

4 

7 

1 1 
2,040 



* Estimated at 4 smolts/100m2 and 6 . 0% smolt/adult 8urvival 

POTENTIAL RECOVERY VALUE 
Catch: Escapement 3:1 - 1 no.sin 
1°0% Sport ( 1 , 530) x $ 2 1 4 - $ 3 2 7 , J 20 

PRELIMINARY ESTIMATE OF RECOVERY CHRONOLOGY 

^£ Adults 

50 



1983 
1988 
1993 
1998 
2020 



150 
250 
450 
2,040 
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POTENTIAL PRODUCTION ABOVE THE SRS 



FALL CHINOOK 
Area (M 2 ) 



Alder 

gof f stadt 

Bear 

Deer 

Jackson 

Castle 

Coldwater 

Other tributaries 
North Fork Tootle 



23,161 
24,641 
49,054 
8,870 
18,640 
29,432 
51 ,507 
49,054 
354,816 



TOTAL 



Adults * 

602 

640 
1,275 

230 

485 

765 
1,339 
1,275 
9, 225 

1 5,836 



* Estimated at .26 smolts/m 2 (2.6 100m 2 ) and 10% smolt/adult 
survival 

POTENTIAL RECOVERY VALUE 

Catch: Escapement 6:1 - 13,574:2,262 

801 Commercial (10,859) x $34.80 - $377,893 

201 Sport (2,715) x $107. - 290,483 

TOTAL $668,376 

PRELIMINARY ESTIMATE OF RECOVERY CHRONOLOGY 

Year Adu 1 1 s 



1983 
1988 
1993 
1998 
2020 



50 
75 
125 
2 ,000 
1 5 , 386 



APPENDIX B. Habitat Evaluation Procedure 



The Habitat Evaluation Procedures (HEP) were developed as a 
tool for evaluating project impacts and as a basis f 0r 
for mulating recommendations for mitigation. The HEP were used 
to evaluate the Green River SRS project impacts and mitigation 
needs . 

Pre-field activities consisted of selecting an evaluation teaa 
(representatives from the Washington Department of Game, Corps 
of Engineers, and Fish and Wildlife Service participated) 
cover mapping, and evaluation species selection. Team members 
evaluated baseline habitat values in the field for the 
evaluation species and determined future habitat conditions 
for the life of the project (50 years). Habitat values were 
annualized to depict changes in habitat value over time, (such 
as dredge material disposal at LT- 1 or sediment in-filling at 
the SRS). Impact analysis identified losses over time. 

Compensation plans were developed based upon the estimated 
habitat losses. 

Two scenarios were developed for the Green River project site: 
1) future conditions at the project site without the project 
and 2) future conditions at the project site with the 
project. Details of the predicted future conditions are 
included in Appendix B. Essentially, the future without 
condition assumed no major changes in land use from the 
present. Commercial timber harvest would continue on most of 
the area and natural succession would continue in areas not 
affected by timber harvest. The LT- 1 and LT-3 sites would 
still receive dredge disposal (in accordance with flood 
control and navigation requirements outlined in PL 98-63)* 
Minimal to no artificial revegetation would occur at these 
sites. 

The future with the project condition included project 
features to offset wildlife habitat losses and was calculated 
using the preferred CE alternative (965 feet elevation, 
spillway height 177 feet, real estate purchase of 7,450 
acres). This future condition assumed habitats would be 
maintained as long as possible behind the structure (e.g. 
cessation of timber harvest before and after purchase by t° e 
federal government). Herbaceous plant seeding would occur 
periodically throughout the life of the project at both the 
SRS sites and at downstream disposal sites. Dredge disposal 
at the LT-1 and LT-3 sites would be contoured to create 
wildlife and wetland habitats. Trees would be planted to 
hasten recovery at LT-1 and LT-3. 
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PROJECT WITHOUT CONDITIONS 



Green River SRS Site 



In Target Year 1 

All cover types are assumed to be the same as baseline. 
Almost all land in the project area is publicly owned or owned 
by commercial timber companies. No major change in ownership 
is expected in the foreseeable future. 

E|n Target Year 5 

All cover types are expected to remain unchanged with the 
exception of the mature forest cover type. Mature Forest is 
expected to be harvested by TY 5 and be in reproduction 
forest. (See Managed Timber Harvest Schedule). 

In Target Year 10 

All cover types are expected to remain the same as baseline 
habitats with the following exceptions: 

1. Mature Forest will be in reproduction age class with a 
mean HSI value for baseline reproduction forest. 

2. Riparian Forest is expected to have been harvested and in 
a reproduction forest age class. HSI is expected to be 
comparable to a logged riparian site observed during 
baseline evaluation (Riparian #4). 

3. Other Forest is expected to be harvested by this time and 
be in reproduction forest. Virtually all of the project 
area and surrounding area has been logged at one time or 
another. This trend is expected to continue. 

In Target Year 25 

Urban area is expected to double in size by this time. 
However, on an overall basis, urban growth is expected to 
be minimal. 

2 » Grassland/Pasture is not expected to increase. Most of 
these areas are associated with homes and small farms. 
The majority of land in the area is expected to remain in 
private timber company ownership or public ownership. 
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3. Reproduction Forest at baseline evaluation is now expected 
to be in pole stage (See Managed Timber Schedule); hsi 
will equal mean value for pole forest cover type. Acreage 
will remain at baseline levels. 



Pole Forest type is expected to be reaching maturity. HSI 
will be the mean value for Mature Forest at baseline. 
Acreage is expected to remain the same. 



5. Mature Forest type will be in Reproduction Forest (See 
Managed Timber Harvest Schedule). HSI values will equal 
baseline reproduction forest values. Acreage will be the 
same as baseline. 



6. Riparian Forest will be in pole and slightly older 
stages. HSI will be comparable to Riparian Site 13, 
observed during baseline evaluation. 

7. Barren cover type is reduced based upon predicted natural 
succession assumptions. It will be reduced by 1/4. 

8. Disturbed Revegetated habitat will be increased by the 
acreage Barren cover type is reduced. 



In Target Year 50 

1. Urban area will have doubled in size; HSI value will be 
the same as baseline. 



2. Grassland/Pasture acreage will remain same as baseline and 
HSI will remain same as baseline. Most land in the area 
is owned by timber companies, or publicly owned; private 
holdings are not expected to increase. 

3. Reproduction Forest is expected to be in pole stage (See 
Managed Timber Harvest Schedule); HSI will be equal to HSI 
for Baseline Pole Forest. Acreage will be same as 
baseline. 

4. Pole Forest is expected to have reached maturity before TY 
50 and to have been replanted. (See Managed Timber 
Harvest Schedule). HSI will equal baseline reproduction 
forest. Acreage will be same as baseline. 

5. Mature Forest is expected to have reached maturity before 
TY 50 and to have been replanted by TY 50 (See Managed 
Timber Harvest Schedule). HSI will equal baseline 
reproduction forest. Acreage will be same as baseline. 
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5. Riparian Forest is expected to be in late pole stage - 
early maturity; HSI will be comparable to riparian site 
seen on field studies (Riparian Forest Site 12). Acreage 
will be the same as baseline. 

7. Forest Other - will be logged earlier (TY 10) and will be 
in Reproductive Forest. 

8. Barren acreage is expected to be reduced by 1/2; HSI same 
as baseline (See Natural Succession Assumptions). 

9. Revegetated will be increased by the amount Barren habitat 
is reduced; acreage is expected to be mature broadleaf 
forest; HSI will reflect Broadleaf site observed during 
field observation (BL 12). 

PROJECT WITHOUT CONDITIONS 

(PL 98-63) LT-1 

In Target Year 1 

Entire area will be covered with dredge disposal material; 
entire area will be barren. HSI will be same as mean HSI at 
baseline for Barren. 

In Target Year 5 

Entire area will be covered with dredge disposal material; 
entire area will be barren. 

In Target Year 10 

Dredge disposal in the area will have been 
Approximately 1/2 of the area will be revegetated; 
Disturbed Revegetated Mean HSI from baseline 
Remaining area will be barren. 

ID Target Year 25 

Approximately 3/4 of the area will be revegetated; 1/4 will be 
barren. HSI's for both cover types will equal baseline Mean 
HSI • s . 

liLT arget Year 50 

A H of the area is expected to be revegetated. HSI will equal 
baseline Mean HSI for Disturbed Revegetated. 



completed . 
HSI will be 
evaluation. 
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PROJECT WITHOUT CONDITIONS 



(PL 98-63) LT-3 

In Target Year 1 

Entire area will be covered with dredge disposal material; 
entire area will be barren. HSI will equal baseline HSI for 
Barren. 

In Target Year 5 

Entire area barren; same as TY 5/LT-1. 
In Target Year 10 

Dredge disposal will continue; entire area will be barren. 
In Target Year 25 

Dredge disposal will have been completed. Approximately 1/2 
of the area will be revegetated, 1/2 barren. 

In Target Year 50 

Three-quarters of the area will be revegetated, 1/4 will be 
barren. 

PROJECT WITH CONDITIONS 

965 Elevation with 7500 Acres 
Green River SRS Site 

In Target Year 1 

Project conditions are the same as baseline with the exception 
of 5 acres of developed habitat will be lost to Disturbed 
Revegetated (See Table 3 for acreages covered by sediment). 
All timber (pole stage and older) covered by sediment will 
become Mudflow Forest. 

In Target Year 5 

All cover types not covered by sediment are the same as 
baseline. Approximately one-half of the acreage covered by 
sediment will be seeded. Amount reseeded will become 

Disturbed Revegetated. All timber, pole stage and older, 
covered by sediment will become Muflow Forest (See Table 2). 
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tn Target Year 10 



All cover types not covered by sediment will be same HSI and 
acreage as TY 5. One-half of Barren sediment area will be 
reseeded and placed in Disturbed Revegetated. All timber, 
pole stage and older, covered by sediment, will become Mudf low 
Fores t . 

In Target Year 25 

1. All Urban area will be abandoned, though will remain in 
this category . 

2. Grassland/Pasture will be in Forest Other Category (BL 
Forest #1 - HSI Value) . 

3. Reproduction Forest will be in Pole Stage. HSI will equal 
Pole Stage at baseline. Acreage will remain at 
Reproduction Forest for baseline. 

4. Pole Forest will be reaching maturity, HSI will be Mean 
HSI for Mature Forest at baseline. 

5. Barren areas remain as baseline Mean HSI for Barren cover 
type. One-half of Barren area will be seeded and moved 
into Disturbed Revegetated category. 

6. Disturbed Revegetated will remain as baseline Mean HSI for 
Disturbed Revegetated; area will increase at the rate 
Barren areas are reduced. 

7. All timber, pole stage and older, covered by sediment will 
become Mudf low Forest (See Table 2). 



TABLE 3 



Green River Site 
(Elevation 965 with 7500 Acres) 



Acreages (Covered by Sediment) 

Class 



1 yr. 


5 y r 8 . 


10 y r s . 


25 yrs . 


50 yrs. 


34 


54 


54 


131 


226 


1 89 


294 


294 


772 


836 


54 


132 


132 


634 


774 


43 


46 


46 


88 


102 


1 7 


53 


53 


176 


221 


241 


268 


268 


939 


908 




1 5 


1 5 


100 


1 19 








41 


58 








5 


23 



Mature Forest 
Reproduction Forest 
Disturbed Revegetated 
Ri Parian Forest 
p ole Forest 
B «r r en 

Other Forest 
Grass 
Developed 

T °TALS 578 862 862 2,886 3,267 
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In Target Year 50 



1. Grassland will be Forest Other Category, Mean HSI at 
baseline . 

2. Reproduction Forest will now be Mature Timber with Mature 
baseline HSI, acreage will be same, minus sediment 
coverage . 

3. Pole Forest will be at maturity, HSI will be Mature at 
baseline, acreage same minus sediment coverage. 

4. Barren areas remain as baseline Mean HSI for Barren cover 
type. One-half of Barren area will be seeded and moved 
into Disturbed Revegetated category. 

5. Disturbed Revegetated will remain as Disturbed 
Revegetated; area will increase at rate Barren reduced. 

6. Mature timber acreage equals baseline minus sediment 
coverage, HSI same as baseline. 

7. All timber (pole and older) covered by sediment will 
become Mudflow Forest (See Table 2). 

ASSUMPTIONS 

In Formulating Project With - Elevation 960 with 7500 Acres 
Timber Harvest Schedule 

1. No timber harvest will occur, land will be purchased as is 
by the Federal Government. 

2. No subsequent timber harvest will occur. 
Natural Succession 

1. In riparian areas, unstable masses, high erosion, limited 
seed invasion will hinder vegetation reestabl ishmen t . 

2. Estimate 10 years for trees to reestablish; 100 - 150 
years to mature forest. Alder, maybe Cottonwoods will be 
early tree species. Lupine, Devils Club are also early 
species (on cool mudflows). Huckleberry, Vine Maple are 
expected to be later plant species. 
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On hot mudflows primary succession will occur; Lupine, 
Fire Weed are expected to be early species. Some areas 
will remain barren for as long as 50 years. 



cdiment Projections 
Green River : 



Fiscal Year 85 cofferdam construction begins 
high. 



30 ft. 



Will use 965 ft. pool elevation - 3 , 267 acres will be 
covered by sediment, 7,448 acres will be purchased by 
Federal Government at the retention structure to maintain 
sed i me n t . 

During low flow period (summer), the area will be like a 
dry lake with river flowing through - very similar to N - 
1 ' s cond i t ion . 

During high flows (winter) - at dam, some pooling will 
occu r . 

Larger particles will fall out upstream. 

Can expect changing braiding channels and flooding. 

Should expect that this area will look much the same with 
and without project. Big differences will be in 

downstream channel braiding. Braiding will be reduced 
with the project. These differences will be reflected in 
LT-3 and LT- 1 . 



Animals can probably walk on this area. 



Artificial grass seeding and fertilization will occur 
throughout the life of the project. 



LT-1 and LT-3: 



Sediment disposal at LT-1 and LT-3 will be an interim 
measure until the SRS is fully operational. LT-1 has 
almost reached capacity, filling will be completed here 
before filling is complete at LT-3. 

Disposal material will completely cover the area in Target 
Year 1. Economically, this is the cheapest method for 
filling. 
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3. Artificial grass seeding and fertilization will occu 
throughout the disposal of sediment. 

4. Disposal will be made in a way to create low areas fo 
wetland development. 

5. Tree seedlings will be planted when disposal is completed 



PROJECT WITH CONDITIONS 



965 Elevation at Green River 
LT- 1 

In Target Year 1 

Entire area will be covered with dredge disposal; entire are 
will be barren. HSI will be Mean HSI for Barren. 

In Target Year 5 

Entire area will be covered with dredge disposal material 
Grass will be established on one-half of the area by 
artificial seeding and fertilization. HSI will equal 

Disturbed Revegetated at baseline and Mean HSI for Barren at 
basel ine . 

In Target Year 10 

Dredge disposal in the area will have been completed. Grass 
will be established on one-half of the area by artificial 
seeding and fertilization. Tree seedlings (Alder, Cottonwood, 
etc.) will be established on one-quarter of the area. HSI for 
three-quarters of the area will equal baseline. HSI for 
Disturbed Revegetated. Barren area HSI will equal Mean HSI 
for Barren at baseline. 

In Target Year 25 

Same as Target Year 10. 



In Target Year 50 

1. Grassland will cover one-quarter of the area; HSI vi 
equal Mean Value at baseline. 

2. Disturbed Revegetated will comprise one-quarter of t 
total area; HSI baseline Mean Value. 
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3. Other Forest will cover one-quarter of the area; HSI will 
equal Mean HSI Value at baseline. 

4, Forested Wetland will comprise one-quarter of the area; 
HSI will equal Mean HSI Value at baseline. 

PROJECT WITH CONDITIONS 

965 Elevation at Green River 
LT-3 

In Targe t Year 1 

Entire area will be barren. HSI values will be Mean HSI for 
Bar r en . 

In Targe t Ye ar J> 

One-half of the area will be barren; one-half of the area will 
be reseeded. HSI values will equal baseline HSI values for 
Barren and Disturbed Revegetated. 

Wjfrar get Yea r 1 0 

Same as Targot Year 5. 

Jf^ Target Year 2 5 

Dredge iisposal in area will have been completed. Grass will 
be established on one-half of the area by artificial seeding 
and fertilization. Tree seedlings (Alder, Cottonwood, etc.) 
will De established on one-quarter of the area. HSI for 
Bfcree-quar tor s of the area will equal baseline HSI for 
Disturbed Revegetated. Barren area HSI will equal Mean HSI 
fcr Bar: en at baseline. 

In T atoet _Yeat 50 

Same as LT- 1 . 
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COVER TYPES 

Reproduction Forest 

Managed timber under 20 feet in height. 
Mature Forest 

Timber greatec than 60 feet in height, managed 
unmanaged . 

Dis turbed Revegetated 

Areas impacted by mudflow which are revegetating by 
sprouting or seeding (natural and artificial). 

Barren 

Minimal vegetation or completely lacking vegetation. 
Pole Forest 

Managed forest 20-60 feet in height, limited understory. 
Riparian Forest 

Arbitrarily delineated as 150 feet either side of Toutle 
River tributaries. 

Other Forest 

Broadleaf or mixed forest. 

Deve loped 

All developments including residential, logging, etc. 
Forested Swamp 

Palustrine, forested wetland. 
Mudf low Forest 

Areas affected by mudflow, timber is still standing, but 
dead. Understory is herbaceous or low shrubs. 
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STUDY NAME — MOUNT ST. HELENS 

Without (PA 1) 965 El. Without 7540 
With (PA 2) El. 965 With 7450 AC 
Life of Project--50 Years 

Novembe r 13, 1984 



AAHU AAHU AAHU 

Evaluation Species With Wi t hout Change 



1 . 


Red-tailed hawk 


1 ,796 


4 1 


1 


,795 


26 


1 . 


1 5 


2. 


Violet green swallow 


3,547 


90 


2 


,657 


34 


890 . 


56 


3. 


Common snipe 


1,107 


1 2 




685 


78 


421 . 


34 


4. 


Gold-crown kinglet 


2,386 


34 


2 


r 377 


00 


9 . 


34 


5. 


Md 1 lard 


1,107 


1 3 




840 


77 


266 . 


36 


6. 


Ruffed grouse 


2,691 


1 4 


2 


,68 1 


50 


9 . 


65 


7. 


Song sparrow 


2,694 


6 1 


2 


» 333 


79 


360 . 


8 1 


8. 


Bobcat 


2,960 


08 


3 


,575 


33 


-615. 


23 


9. 


Shor ttail weasel 


2,063 


04 


2 


,457 


63 


-394 . 


59 


10. 


Black-tailed deer 


3,229 


34 


2 


,994 


95 


234 . 


40 


1 1 . 


Roosevelt elk 


2 ,788 


49 


2 


,961 


72 


-173. 


22 


12. 


Beaver 


1,447 


28 




890 


04 


557 . 


23 


13. 


Townsend chipmunk 


2,341 


26 


2 


,869 


52 


-528 . 


25 


14. 


Pacific giant salama 


1 , 309 


5 1 


1 


,482 


90 


-173. 


38 
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APPENDIX C. Estimated Costs for Specific Mitigation Measur 



Instream Rehabilitation 

$18/linear foot 
$4 , 000 - $ 1 0 ,000 
$180/sill 

$300 - $600/group or 

$16/linear foot 
$350 - $500/pool 
$2,400 

$1,000/year beginning 

at 5th year 
$30 , 000 - $41 ,600/streaa 
$800 - $ 1 , 500/day 

Passage 

Trap and haul $1 ,000,000 

OiM $100,000/year 
Juvenile bypass Built into dam 

Public Access 

$60,000 - $70,000/site - 
does not include land 
costs 

Fish Stocking 

Upstream of Green River SRS $1,400 - $1,700 annually 

Revege t at ion 

Douglas Fir 
Alder 

Willow - Cottonwood 



Gabions 

Modification of log jams 

Log sills 

Boulder groupings 

Blasting (creating) pools 
Modification of culverts 
OfcM 

Gravel replacement 
Root wad replacement 



$125/1 ,000 
140/1 ,000 
125/1 ,000 



seed lings 
seedl ings 
seed 1 i ngs 
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APPENDIX D. Listed and Proposed Endangered and Threatened 

Species and Candidate Species that may Occur 
within the Area of the Cowlitz and Toutle 
Rivers, Cowlitz and Lewis Counties, Washington 
Updated 11/15/84 ( 1 - 3-8 5-SP- 58 ) 
Cross Reference ( 1 -3-83-SP-85 ) . 

LISTED 

Bald Eagle ( Hal iaeetus leucocephal us ) 
Cowlitz County 

Nesting territory - T07N, R01W, Sec. 31 - 1/4 mile 
south of Coweeman River - nest down in 1980. 

Lewis County 

Nesting terr i tor y 
Nesting territory 
Nesting territory 

inundated by 
Nesting territory 

two nests - 



- T1 1N, R01E, 

- T1 2N , R0 1 E, 

- T1 1 N , R04E , 
Riffe Lake. 

- T12N, R03E, 
nests down in 



Sec . 
Sec . 
Sec . 

Sec . 
1 979 . 

Sec . 
1 982 . 
Sec . 



R09E, Sec. 



Nesting territory - T11N, R06E, 

two nests - nests down in 
Nesting territory - T12N, R08E, 

nest down in 
Nesting territory 

nest down in 
Nesting territory 

nest down; area clearcut i 
Nesting territory - T12N, R21E, 

produced - 1982. 
Nesting territory - T11N, R06E, 

unknown . 



1 982 . 

- T1 2N, 
1 982 . 

- T13N, R09E, 



Sec . 



Sec . 



7-8 


. 11/6/81 


27 


- i nac t i ve . 


2 - 


inact i ve ; 


26 


- i nact i ve ; 


06 


- inactive; 


10 


- inact i ve ; 


06 


- inactive; 


16 


- inactive; 


1 6 


- 1 young 


07 


- status 



Wintering concentrations of eagles occur along both 
the Toutle and Cowlitz Rivers with highest concen- 
trations around and below Mayfield and Riffe Lakes. 



PROPOSED 

None . 
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EXHIBIT 2 
PUBLIC VIEWS AND RESPONSES 



This exhibit contains copies of all comments received on the Draft Teasibil 
Report and EIS during the 4*>-day public review period which ended 17 Deceit* 
1984, and the Corps responses to those comments. This includes written, 
comments received as a result of the public meeting which was held In 
Longview, Washington on 29 November 1984. A list of the agencies, 
organizations and individuals who provided comments is included in this 
exhibit . 

Comments and Corps responses are presented in two sections: I) Letters wit 
detailed comments which require specific, individual responses, and 2) Lett 
with general comments which are common to a number of other respondents. 
Responses to comments in the first group of letters are provided with each 
letter; the second group of comments is responded to in summary format in t 
following paragraphs. In this summary, similar comments from different 
sources are consolidated into a single paraphrased comment. These cotnnents 
generally express support for the preferred plan, opposition to local 
cost-sharing, or opposition to the preferred plan. The Corps response 
immediately follows each comment. 

SUMMARIZED COMMENTS AND RESPONSES: 

L. Comment: We wish to express our support for implementat ion of the 
preferred plan consisting of a sediment retention structure on the North F 
Toutle River at the Green River site along with downstream measures to re 
sediment from the Lower Toutle, Cowlitz, and Columbia Rivers. 

Response: Thank you for expressing your views on this plan. Your views wi 
be considered in reaching a final decision on a sediment control solution f 
Mount St. Helens. 

2. Comment: We object to the proposal that local and state governments s 
in the cost of construction of this project. 
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sponse: Thank you for expressing your views on this plan. Your views will 
Included In the official record which will be provided to Administration 
lclals for their consideration In developing their recommendations to 
ress for project authorization and funding. 

. Comment: We are opposed to construction of a sediment retention structure 

the Toutle River. Please consider other alternatives to achieve sediment 
ntrol • 

sponse: We have considered many sediment control alternatives, Including 
ternatlve measures and alternative locations for their Implementation. We 
ve outlined the process of Identifying and screening these alternatives in 
Feasibility Report. It Is our conclusion based upon existing Information 
t the preferred plan consisting of a sediment retention structure on the 
rth Fork Toutle River combined with downstream measures is the most effl- 
ent and cost effective solution to the sediment control problem. However, 
are continuing to monitor sediment erosion and if a significant change 
occurs, we will re-evaluate the preferred plan. We thank you for expressing 
your views. Your views will be Included In the official record which will be 
provided to Administration officials for their consideration in developing 
their recommendations to Congress for project authorization and funding. 
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Counts on U * *f« t fWlW^y Report an, ,,S were received fro. 

K.wironmentnl Protection Ap.ency 
•** Department of Interior 
l.Ii. Department of Commerce - National Marf«« r, • < 

j.t. o f „o, Itl , *„„ S2T2.52! 1 crlC8 Servicc 

1 * iMshinjuon Department of Fisheries 

City of Long view 
City of Vancouver 

Local Government Consensus (A3 F.ntltles) 

Port of Kalama 

Port of Longvirw 

Port of Vancouver 

Port of Walla UalU 

Uh^leW PnMIr Schools 

Reacon liil 1 Sewer IM strict 

Consolidated DikUg Improvement Di.trict No. I 

CMltl hcononlc Development Council 

Lon^view Chamber of Commerce 

mi«pa Hills Audubon Society 

Longview Fiber Company 

Acyerliaeuser Company 

"oid! ,ch Construction Company 
Ricterd and Joan VNei 11 
TurfoJ Culickson 
'J -r.s ^ David Oeschacht 
**lfih L Ferne Lining 
Vruold Olson 

'larvey h Betty Anne Cliffton 

0. C. i/ool ridge 

Penelope Harvey 

Stephen Uarpo 

*r. f, Mrs. A. W. »iott 

Gordon Kerr 

Llalne « r ad tord 

Mr. & Mrs. L. S. Peru 
Mr. & Mrs. Dale Kodad 
•lack harper 
^al ly harper 
•••Jrsh.il] Rluck 
Harry Larsen 
Lialne Larson 
CI en Mi j !,j so 

Benny Hi I 1 
C R. Ruff 
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Hank Suny 

Kathy Hammer 

Urry Ruis 

James Nunn 

John Shaw 

Donald Blnion 

Joseph Gallon 

Terry Herndon 

Brian Greenwood 

Patrick Schmitt 

Greg Drew 

Albert Wlest 

William Weiss 

Alden Jones 

Roy Ho Ulster 

Peter Meyer 

Gail Todd 

Mabel Stewart 

Lois Hartwell 

Shirley Dalsgard 

C A. Rolfe 

Grace A. Rolfe 

Janet Hicks 

M. Studeroan 

Roland & Morlta Lyons 

Margaret Cudgel 

Mrs. E. H. Peterson 

Mr. & Mrs. W. A. Kemper 

Mrs. A. J. Larsen 

J. Koplis 

Elba Saffel 

Robert & Selma Bricknell 
Frank & Hope Taylor 
Mabel Kent 
Daisy Turner 

Mr. & Mrs. C. E. Whittle 

^•ry Pease 

Joe & Martha Merly 

Irene Hart 

Harlett McDaniel 

Dorothy Franck 

M r- & Mrs. Jeffery L. Davis 

Teresa Bombardier 

John & Hazel Ericksen 

Nancy & Sam Boyd 

t* Kathy Mauck 
Jim Fletcher 

K. Lacey 
Fr ank Swideroki 
Mr s- Helen Maier 

H. Dunning 
*°b*rt & Erma Frlstad 
Mrs. Genevieve Mayo 
Mr - & Mrs. Burl Gilpin 



Paula & Bob Bartell 

William & Esther King 

Donna Rolfe 

Stanley G. Hooper 

Malcolm Worrell 

Robert N. Vaught 

Mary R. Springer 

Mr. & Mrs. R. A. Ainslie 

Beverly Bright 

Bert Lake 

Don Manaslo 

Patricia Nicholson 

Mrs. Lillian Bundy 

W. G. Presnell 

Zoltan Kosa 

Michael & Joyce Coffey 

Karl 0. Jonasson 

Alan W. Goofrey 

Mr. & Mrs. Leo Walstead 

Carolyn Shelton 

Lee Culklns 

Ray Ryan Bernice L. Mackey 
LI nine F. Randolph 
Frank J. Saryz 
Michele V. Bogdon 
Robin Schwa lm 
Douglas G. N takes 



'-487 0 - 86 - 23 
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Section 1: Comments with Specific Responses 



us Environmental protection agency 
*n v region x 



I 100 IIItH AVINUI 
SfAMlf. WAIMINCTON 00101 



0£C 1 I 864 

Colonel Robert L . Frledenwald 
District Engineer 

Portland Olstrlct Corps of Engineers 
P. 0. Bet ?946 
Portland. Oregon 97208 

RE: Mount St. Helens. Washington: Feasibility Report and Draft 
En*lronmenta1 Impact Statement 

Dear Colonel Frledenwald: 

We have reviewed the referenced document concerning a long-tena solution 
to the sedlaentatlon and flooding problems caused by erosion of the debris 
avalanche near Mount S*. Helens, Washington, we offer the attached 
comments to assist you In preparing the final Environmental Impact 
Statement (EIS). 

Our review Indicates there are two Important unresolved mitigation Issues 
associated with construction of the preferred alternative (the Single 
Retention Structure at the Green River site on the Morth Fork Toutle 
River). These are: (1) provision for adequate anadroaous fish passage 
facilities at the proposed dam. and 12) avoidance of. or mitigation for, 
the use of wetlands near the mouth of the Cowl Hz River for the deposition 
of dredged sediments. 

We support the inclusion of a fish passage component as a part of the 
preferred alternative. Due to the uncertainty of establishing a 
successful anadromous fish passage program, we recommend alternative 
mitigation measures be Incorporated Into the project to assure restoration 
of this Important resource. Such measures might Include a commitment to 
restore fish runs and/or habitat In other areas within the Toutle/Cowlltz 
River drainages. 

We were disappointed by the lack of discussion of alternative strategies 
for dredged material disposal at the mouth of the Cowlitz River. This 
activity Is a part of this project and should be Included 1n the EIS. He 
fully support the recommendations of the U.S. Fish and Wildlife Service 
IMnal draft Coordination Act Report. December. 1984) relative to this 
Hsue. Based upon that report and the evidence presented by the Corps In 
AppendU 0, H appears to be possible to avoid Impacting wetlands and high 



value riparian habitats adjacent to the Cowlitz and Columbia Rivers. For 
those areas that are Impacted, mitigation must be provided. We recommend 
the Corps, EPA and appropriate resource agencies convene a test force 
immediately to prioritize disposal sites and establish mitigation 
requirements. Funding for this mitigation, as with all mitigation efforts 
associated with this project, should be made a part of the project cost 
(I.e., they should be funded by Congress and Implemented by the Corps). 

The selection of an appropriate strategy for handling the sedimentation 
problem depends pHaarlly on estimates of debris avalanche erosion rates. 
Appendli C contains Information which Indicates there 1s a great 
uncertainty associated with making such estimates. We support the Corps 
commitment to use continually updated sediment erosion data In making 
decisions on alternatives. If future data demonstrate a lower than 
e«pected rate of sedimentation, consideration must be given to effective 
alternative strategies which are less costly (e.g.. the use of Sediment 
Stabilization Basins or the construction of a lower Single Retention 
Structure). 

According to our rating system for EISs. we have rated this document EC-?, 
which means that EPA has environmental concerns with the Implementation of 
the preferred alternative and we feel the EIS contains Insufficient 
Information to fully assess environmental impacts that should be avoided 
In order to fully protect the environment. 



If you have any Questions concerning our coi 
Voermen of my staff at FTS 399-1448. 



Sincerely, 



•nts. please contact Mr. Gary 



Emesta B. Barnes 
Regional Administrator 



USf«S-Portland 
USfWS-Olympla 
MMFS 



Detailed Comments 



(1) The environmental Issue of primary concern to EPA Is the Impacts 
associated with the use of wetland areas near the mouth of the Cowlitz for 
the deposition of dredged material. Part of the difficulty In addressing 
this Issue stems from the multitude of documents Identifying potential 
disposal sites and estimating dredged material volumes. For purposes of 
tnls analysis we have used the F1sh and Wildlife Coordination Act Report 
(final draft, December, 1984), the Cowl 1 tz-Toutle Watershed Management 
Plan (1983), and Appendix 0, Exhibit 5 (Analysis of Potential Dredge 
Disposal Sites). This Illustrates the need for a definitive comprehensive 
evaluation of disposal site options. This would be one task of the 
proposed dredged disposal task force to be formed In the near future. 

From Information In the referenced documents It appears feasible for the 
Corps to follow the U.S. Fish and Wildlife Service Coordination Act Report 
recommendations concerning disposal sites. For the pre/erred alternative 
(177 foot-high Sediment Retention Structure -Green River Site). Sediment 
from the Cowlitz River sumps can all be placed In areas Identified as not 
requiring mitigation. By our calculations, such areas have much more than 
the fifteen million cubic yard (mcy) capacity required over the Hfe of 
the project. In fact, according to the maps provided In Appendix D, 
Exhibit 5, Cottonwood Island alone could accomodate the 71 mcy of sediment 
projected for the no action alternative. Basically, we see no reason to 
use valuable wetland areas for the disposal of Mount St. Helens sediments. 

A full and accurate analysis of dredged material disposal options should 
be Included In the EIS. Such an analysis must encompass other disposal 
areas, such as those Identified on pages 39-41 of the F1sh and wildlife 
Coordination Act Report. There Is no Justification provided by the Corps 
for limiting consideration of disposal sites to those two miles or less 
from the Cowlitz sump. Additionally, the capacity of all sites would be 
Increased substantially if the fill reaches 70 feet CRD as proposed. 
In-water (maintenance channel) disposal of dredged Material must also be 
evaluated as an option which minimizes adverse Impacts to wetland habitats. 

(2) EPA supports all of the recommendations contained 1n the December 
1984, U.S. F1sh and Wildlife Coordination Act Report prepared for this 
project. 

i3) While the EIS (pg IX-I) Incorporates all attachments by general 
reference, the usefulness of this document to decisionmakers would be 
enhanced substantially If specific pages were referenced and 1f Important 
data and conclusions were summarized. The Fish and Wildlife Coordination 
Act Report and Appendix D both contain Information which should be 
summarized or specifically referenced In the text of the EIS. 



(4) The details and problems associated with the fish passage mitigation 
plan should be more thoroughly discussed 1n the EIS. Such a discussion Is 
found on pages 0-121-123. If the problems associated with trapping and 
hauling adults and passing flngerllngs through the regulated outlet 
structure cannot be overcome, what alternative mitigation measures will 
the Corps be committed to implement? 

(5) Pg. IX-4; the EIS should document what further studies were conducted 
to Justify the statement that several fish and wildlife mitigation 
measures were "neither Justifiable or appropriate for inclusion with this 
project." 

(6) We agree with the statement concerning the need for additional 
environmental assessment of Impacts associated with dredging and disposal 
activities (pg. IX-II). Where feasible, such assessments should be made a 
part of the EIS. If these assessments Indicate wetland Impacts, we will 
require mitigation consistent with NEPA and the 404(b)(1) Guidelines. 

(7) The 'Comparative Effects of Alternative Plans' chart (pg. IX-13-20) 
should contain more specific Information to allow a reasoned Judgement on 
comparative Impacts. Specifically, a quantification of Impacts associated 
with each of the alternatives would be useful. Generalized statements 
concerning sedimentation and fish and wildlife benefits are not useful for 
meaningful alternatives comparisons. The Information necessary for this 
modification 1s contained In the various attachments to the EIS. 

(8) In light of the above discussions on dredged material disposal sites, 
the basis for the statement (pg. IX-26) that limited area for disposal 
"will soon result In filling valuable wildlife habitat' should be 
articulated 1n the EIS. we believe valuable wildlife habitat can be 
avoided by careful planning. 

(9) Previous planning efforts have resulted tn the selection and use of 
several specific sites for dredged material disposal (pg. IX-33). These 
sites that have been and are being used should be Identified In the EIS 
along with those sites proposed for use. The environmental Impacts 
associated with a variety of disposal alternatives should also be 
evaluated In the EIS. 

(10) The amount of dredged material removed by the Sediment Stabilization 
Basin alternative should be Included In the EIS (pg. lx-34). In 
conjunction with this alternative, the amount of dredging required In the 
Cowlitz and Columbia Rivers should be calculated along with the acres and 
types of habitats expected to be Impacted. 



// 
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(11) The water quality Impacts of all alternatives are not discussed In 
sufficient detail for a comparison to be Bade (pg. lx-31-36). In 
addition, the Information on adverse water quality Impacts associated with 
the Stilling Basins (pg 0-20-21) should be included in the EIS. What 
Impacts will algae blooms, bacteria and potential dissolved oxygen 
depletions In the Stilling Basin have on fisheries and public health? 

(12) The basis for the statement that erosion of Budflow deposits would 
continue below the sediment retention structure for only two years should 
be explained 1n the EIS. This statement seems inconsistent with the 
contention that sediments will accumulate in the Cowlitz and Columbia 1n 
substantial quantities up to five years after project Initiation. 

(13) The statement (pg. IX-38-39) that lack of envl ronmentally sound 
disposal sites will require the use of upland sites providing "valuable 
detrltal Imput" and Inwater sites In locations that provide 'valuable fish 
rearing areas' Ignores Corps plans to fill valuable wetland areas (which 
have values for detrltal taput as well as for fish and wildlife). 
Locations, acreages and values of these sites should be Included 1n the 

(14) pg. IX-40: How would fisheries be affected In the Sediment 
Stabilization Basin alternative compared to the Base Condition? How much 

tAj. reduced sedimentation would occur In the Cowl Hz and Columbia as a result 
of Implementation of the SSB alternative? 

1(15) The discussion of water quality (pg. IX-42-43) should Include the 
' J 'Information provided In D-20-21. 

I (16) Pg. IX-43; Please Identify the "productive rearing habitat" that must 
'o | be filled 1n the Columbia River under the Mo Action alternative. 

(17) The statement (pg. IX-44) on the lack of environmentally acceptable 
disposal sites and the loss of hundreds of acres of valuable wildlife 
habitat at the mouth of the Cowlitz under the No Action alternative should 
be supported. As stated above; we feel that Insufficient Information 
exists to make such a statement and that the Corps site capacity figures 
I I 1n Appendix 0 contradict this contention. He do recognize that the 

preferred alternative would substantially reduce the need for Cowlitz Sump 
dredging and would have the environmental benefit of reduced Impacts on 
all downstream habitats. The exact nature of that benefit has not yet 
been determined. 



(18) Pg. IX-46; The types and acres of habitat Impacted under the Base 
Condition should be summarized 1n the EIS (note habitat maps 1n the Fish 
and Wildlife Service Coordination Act Report). Horn much reduced sediment 
load to the Columbia River will result from this alternative. 

(19) Mow does Halted Permanent Evacuation differ from the Base Condition 
such that It results In different wildlife Impacts? It would be best to 
summarize all adverse environmental Impacts for each alternative The 
summary should highlight those Impacts associated only with the 
alternative under discussion to avoid tne misleading suggestion that one 
alternative has unique impacts that are, 1n fact, held In common with 
other alternatives. 

(20) Pg. IX-47; How much sediment reduction In the Columbia River will 
result from the implementation of the Sediment Stabilization Basin 
Alternative? 

(21) Pg. IX-48. How much reduction In Columbia River sedlmentatln would 
result from the Implementation of the Multiple Retention Structure 
Alternative? What acreages and types of habitat behind the structures 
would be affected by this alternative? 

(22) Pg IX-48; How many acres of wetlands/riparian habitat will be created 
behind the single retention structure over the project lifetime? 

(23) Pg lx-66: Appropriate steps to Minimize potential adverse effects on 
the aquatic ecosystem Include efforts to avoid or mitigate for downstream 
Impacts associated with dredging. In addition to the fish passage 
mitigation commitment, we recommend the Corps agree to avoid wetland 
habitats where feasible and mitigate for any such habitats adversely 
Impacted by dredged material disposal. 

(24) we support the statement (pg. X-S) concerning the use of updated 
sediment data In CPSE studies. If significant reduction on sediment 
estimates result from new data, other alternatives may become preferable 
from both an economic and environmental standpoint. 



1. Dred#ing at the mouth of the Cowlitz River would prevent sedlaent fro* 
entering the Coluabla River navigation channel, and la therefor* a maintenance 
activity aaaocleted with that channel project. While Coluabla River dredging 
la discussed In thla feasibility report to provide a coaprehens 1 ve evaluation 
of lapacta, no apeclflc authorization or funding la requested In this report 
for actions necessary to maintain this navigable waterway nor la dredging and 
dredged material disposal at the mouth of the Cowlitz a part of the preferred 
plan addressed In this report. Authority Is already provided under P.L. 
87-874 for actlona pertaining to federal maintenance of the Columbia River 
navigation channel. Evaluation of the effects of dredged material disposal 
associated with maintenance of this channel are separate from this report and 
would be accomplished under that authority. We aupport the proposal to form 
a task force, under thla authority, to addreaa disposal activities for thla 
area. 

2. Comment noted. 

J. Comment noted. The referenced documents were uaed In preparing this 
Environmental Impact Statement. 

4. Developing apeclflc plana and apec 1 f lcat lona for Hah passage facllltlea, 
aa well as the main dam, will be accomplished during the Continued Planning 
and Engineering (CP&E) stage. If It la determined that the flah passage 
facllltlea are Inadequate, studies would be initiated to develop and. If 
Justified, to construct new Improved fish paaaage facllltlea or other 
mltlgatlve features. 

I, U.S. Fish and Wildlife Service modified their recommendat lona In their 
final Coordination Act Report. Our reaponaea to the recommendations of the 
final report may be found In Exhibit 1. 

6. Aa atated In the EIS (P. 1X-11). the Information available at thla time 
relating to the need for and the location of dredging and dlapoaal la Ineffi- 
cient to clearly define the timing and extent of dredging and dlapoaal 
actlvltlea. Columbia River dredging and dlapoaal requlrementa will be 
addreaaed aa part of normal navigation channel maintenance coordination. 



7. Aa you note, the table of comparative effects auaaarlzes the highly 
detailed Information contained In other sectlona of the main report and 
appendlxea. Expanalon of this table to include thla more detailed data would 
create an unwieldy aaaemblage of information. The table serves the purpose of 
demonstrating the relative lmpacta of the varloua alternatives ao that the 
reader cao better organize. In hla or her own mind, the information contained 
throughout the report. 

8. To the extent practicable, we hope to avoid Impacting valuable wildlife 
habitat through careful planning. We have propoaed establishing a task force 
to address dredged material dlapoaal. The atatement you have referenced, 
however, reflecta the magnitude of material that may require disposal under 
our worat-case analysis. 

9. Please refer to Reaponaea I and 6. 

10. Thla alternative waa addreaaed In the Comprehene 1 ve Plan but acreened 
from further detailed evaluation In the Peaalblllty Report. Pleaae refer to 
page V-9 of the Comprehene Ive Plan for thla detailed analyala. 

11. Information on the water quality effecta aaaoclated with the stilling 
basins haa been addei to the EIS. Other water mmsllfj effecta of the pre- 
ferred plan will continue to be evaluated .luring the CP4E stage. 

12. The EIS haa been revised to clarify this point. The statement on 

p. 1X-36 of the Draft EIS that "erosion of mud flow deposits would continue for 
two yeara" haa been changed to "dredging in the Lower Toutle River would 
continue to be required for two years." 

1). Pleaae refer to Reaponae 1 and 6. 

14. Pleaae refer to Response 10. 



1). This Information haa been added to the EIS. 



16. The ititfMoc you have referenced reflect* the Magnitude of material that 
may require dlapoeal under our worat-caae ana ly a la for the no-actloo alterna- 
tive. Under the no-act loo alternative, emergency dredging may be required to 
maintain the navigation channel. Such emergency operatlone would require the 
uae of the moat expedient dlepoaal altee, which could Include productive 
rearing habitat. 

17. The atatement you have referenced haa been clarified to read "The lack of 
environmentally acceptable dlapoeal altee at the mouth of the Cowlltt to 
contain all material requiring dredging under thla alternative will require 
the uee of aomc areaa of high wildlife value; wildlife loaaea aaaoclated with 
the loaa of riparian and wetland habltata with thla alternative could be 

a lgnl f leant . " The volumea you have referenced In Appendix D were calculated 
to ahow maximum potential dlepoaal, not probable, dlapoeal. The volumea ahown 
in Appendix D were calculated ualng helghta of 70 feet and alopea of IV on 4H. 

18. The majority of the mepa ahown in the CAJt were prepared by Portland 
Dletrlct for the habltat-baaed evaluation* conducted for thla atudy. Since 
the CAR la an exhibit to the main report, and to reduce redundancy and length, 
they were not Included in the CIS. The projected Columbia River dredging 
requlrementa for the no-action condition during the 50-year project life 1* 
145 mcy. With the base condition, thla requirement 1* reduced to 71 mcy (*ee 
Chapter II). 

19. The Limited Permanent Evacuation alternative Include* the removal of 
atructurea from the flood-prone areaa upatream of the leveed areaa of Kelao 
and Longvlew. Sediment would be allowed to accumulate in theae areaa and to 
naturally revegetate, eventually creating wildlife habitat where urban 
development had exlated before. The ba*e condition doea not provide for the 
removal of atructurea and would not reault In a similar creation of wildlife 
habitat. 

20. Pleaae refer to Reaponae 10. 

21. Thl* alternative waa addreeaad In the Coaprehenal va Plan but screened 
from further detailed evaluation la the Peaelblllty Report. Pleaae refer to 
paxes V-il to V-14 of the Comprehensive Men for thla detailed aaalyale. 



22. Once the maximum aedlment retention haa been accompllahed , a broad 
plateau would remain behind the alnglc retention *tructure. Riparian and 
wetland habitat* would develop in thi* area through natural revegetat ion. The 
number of acre* of each of theae typea of habltata would be difficult to 
eatlmate with certainty at thl* time. 

23. Amy effect* on wetland habltata which might occur would reault from 
dredging at the mouth of the Cowlltt. which would be done aa part of the 
maintenance dredging for the Columbia River navigation channel. Aaae*»ment of 
the effect* on wetland*, aa well aa any potential mitigation, would be 
accompllahed under that authority. 

24. Comment noted. 
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December 20, 1984 
84/1393 

Colonel R. L. Frledenwald 

District Engineer, Portland District 

U.S. Army Corps of Engineers 

P. 0. Box 2946 Portland. Oregon 97208 

Dear Colonel Frledenwald: 

The Department of the Interior has reviewed the Draft Feasibility Report 
and Environmental Impact Statement (EIS) for Mount St. Helens, Cowlitz 
County, Washington. The following comments are provided for your use 
and consideration when preparing the final document. 

General Comments 

The Department of the Interior believes that the draft EIS omits needed 
Information and 1s deficient In several areas that are essential to a 
clear understanding of the environmental Impacts that would occur as a 
result of Implementing the preferred plan. In most Instances, fish and 
wildlife Impacts of the preferred plan are not clearly Identified or quan- 
tified. In some cases, impacts are understated or absent from the discus- 
sion. Instead the draft EIS provides a general analysis of the relative 
Impacts of the various alternatives addressed In the Corps of Engineers 
(Corps) November 1984 comprehensive plan for responding to the long-term 
threat created by the eruption of Mount St. Helens, Washington. Informa- 
tion on the preferred plan is no more detailed than that provided for any 
of the other alternatives, yet the draft EIS Is accompanied by a draft 
feasibility report that will be used to recommend Congressional authori- 
zation and funding for construction of a specific plan. 

The Fish and Wildlife Service (FWS) has prepared a Fish and Wildlife Coordi- 
nation Act Report (CAR) addressing the Impacts of the project on fish and 
wildlife resources. The report Identifies Important mitigation measures to 
prevent or offset the Impacts of the project on these resources. The draft 
CAR that accompanies the draft feasibility report addresses the full range 
of project alternatives and Impacts, and the mitigation recommendations are 
accordingly broadranglng In scope. Since then, the Corps has provided spe- 
cific project Information on the preferred plan to the FWS, Therefore, the 
final CAR will focus on the preferred plan's impacts and mitigation needs. 
The final CAR will become part of the final feasibility report. 

The final EIS should Incorporate details from the final CAR and be consis- 
tent with Its findings and recommendations. 



Finally, the draft EIS does not address the emulative effects of the pre- 
ferred plan's Impacts to fish and wildlife resources, 1n conjunction with 
Impacts from measures to control water levels 1n Spirit Lake. The Impacts 
of the Corps' plan for a permanent outlet for Spirit Lake were addressed In 
an earlier EIS and separate CAR dated February 10, 1984. In Us response 
to that report, the Corps stated that measures not appropriate for the short- 
term, emergency nature of the Spirit Lake wort should be included in the fea- 
sibility study recommendations. A discussion of cumulative effects of Corps' 
activities 1n the Toutle River watershed and actions planned to address those 
effects should be provided In the final EIS. 



Specific comments of the Fish and Wildlife Service 
Draft Envlrornental Statement 

Page IX-1, Abstract : Information, displays, and maps referred to In the 
main report 53 appendices Incorporated by "reference" Into the draft EIS, 
are notably lacking as reference material In the draft EIS. 

Page IV-4, Unresolved Issues : It Is stated that "further study" determined 
that several of the measures recommended by the FWS in the draft CAR «ere 
neither Justifiable nor appropriate for Inclusion with the project, yet no 
reference to the study or Its findings Is provided. The FWS has Incorporated 
a number of changes Into Its final CAR to address the specific Impacts of 
the preferred plan. The draft CAR had recommended mitigation actions needed 
to address the Impacts of the full range of project alternatives. The final 
CAR concludes that necessary mitigation actions would be significantly reduced, 
though not eliminated, by selection of the preferred plan. To the extent the 
Corps' EIS 1s compatible with the findings of the final CAR, there should be 
no unresolved Issues. 

Page U-6, Alternatives : The abstract and summary sections Identify a "pre- 
ferred alternative" at the Green River site. Including "associated actions", 
yet the draft EIS provides no further discussion or analysis of a preferred 
plan. The general relative analysis of alternative SRS locations and sizes, 
1n comparison with other alternatives , does not provide the reader with a 
specific understanding of the preferred plan features or impacts. 

Page Comparative Effects : It Is unlikely there would be a reduction 

In turbidity with the SRS because they are designed only to retain coarser 
materials. The fine materials (clays and silts) are easily eroded and trans- 
ported and would remain 1n suspension (see page 11-22) . 

Page I X - 36 , SRS : There Is no reference or documentation supporting the 
"greatly Increased rate" of physical and biological recovery of the lower 
river that 1s assumed to occur compared to the no action conditions. What 
supporting Information Is available 1n the feasibility report or Appendices? 
In addressing downstream erosion rates below SRS (Appendix "0*. Page 0-37), 
It 1s stated that downstream degradation was assumed to be equal to the Tou- 
tle River erosion umier the no action conditions. This statement and the 
assumption of "greatly increased rate" of recovery seem to be contradictory. 



Page 1X-49, Columbia : There 1s no reference or documentation supporting the 
assumed benefits of reducing wildlife Impacts to the Columbia. It Is stated 
that disposal would be limited to 15 mcy but there Is no detailed disposal 
plan nor any quantification of disposal impacts on wildlife habitat. These 
Items should be discussed 1n detail. 

Page 1X-60, Section 404(b) Evaluation : The need to dredge and dispose of 15 
mcy of material In the Columbia with the SRS alternatives Is stated through- 
out the feasibility report and draft EIS (see above comment). However, there 
Is no discussion at all of fish and wildlife Impacts associated with dredging 
and dredge spoil disposal 1n either the draft EIS or the Section 404(b) eval- 
uation. Dredging and disposal of material In the Cowlitz and Columbia Rivers 
to maintain the navigation channel and to provide Interim flood protection as 
authorized by Public Law 98-63, has had significant adverse Impacts on wet- 
land resources. On several occasions the FWS has recommended to the Corps 
that plans be developed and Implemented to mitigate for these Impacts but 
no action has yet been taken. The disposal of 15 mcy 1n this area with 
the preferred plan has the sane potential to have serious wetland Impacts. 
The apparent disregard of these impacts In both the draft EIS and Section 
404(b) evaluation 1s not compatible with either the spirit or the Intent of 
the Clean Mater Act and Is of grave concern to the FWS. 



DRAFT FEASIBILITY REPORT 
General Comments 

The FWS does not agree with the frequent reference 1n the report that Imply 
that fish and wildlife Issues are addressed fully In the draft EIS. Infor- 
mation regarding project Impacts and recommended mitigation actions has been 
provided to the Corps by the FWS in a revised Fish and Wildlife CAR. Infor- 
mation contained 1n that report should be Incorporated In the EIS and the 
final feasibility report to ensure that fish and wildlife Issues are fully 
addressed and Incorporated In project plans. 



Specific Comments 

Page VII-4 : The draft feasibility report Indicates that project sponsors 
should pay the cost of most mitigation measures. While It may be appropriate 
for local sponsors to share the cost of project mitigation, the Corps must 
recognize that It Is their full responsibility to ensure that project con- 
struction and mitigation are accomplished In accordance with Federal envir- 
onmental policy and legislation. This requires the recognition of project 
Impacts, reducing Impacts through selection of least damaging alternatives 
where possible, mitigating for remaining Impacts, and monitoring of project 
and mitigation actions to ensure they function as planned. 

Appendix 0. Exhibit 5 : This exhibit In the feasibility report contains 
an analysis of potential dredge disposal sites In the Cowlitz and Colum- 
bia Rivers. Unfortunately, the criteria used to select these sites do 
not Include any envl ronmental considerations. Disposal material dredged 
from the CowlUz sump and the general vicinity of the confluence of the 



Cowlitz and Columbia Rivers has been of great concern to State and Fed- 
eral resource agencies. The agencies have been eager to wort with the 
Corps 1n designation of sites and developing mitigation measures where 
required. The feasibility report presented an eicellent opportunity to 
discuss both short- and long-term disposal plans. In view of the above, 
we suggest the final report include environmental Impacts as a criteria 
for potential site selection. 

Exhibit 1, F1sh and Wildlife Coordination : This section contains the Corps' 
responses to recommendations made 1n the FWS's draft CAR. A number of recom- 
mendations have been deleted or changed significantly so the responses are 
no longer appropriate. In addition, a number of Issues have been resolved 
or modified to a satisfactory degree. Comments on the remaining responses 
are as follows: 

General Response : This response Includes a statement that FWS recommenda- 
tlons do not clearly Identify whether the action provides mitigation or 
enhancement. Actually, all of the recommendations In the draft CAR would 
provide mitigation only. 

Response 3. Page 3 : It 1s acknowledged that the recommendatl:* was very 
broad, but this was necessary because of the numerous alternatives con- 
sidered In the early feasibility study phase. Aonltorlng studies recom- 
mended In the final CAR apply directly to project-related mitigation 
aspects. 

R esponse 5. Page 3 : The FWS does not agree that bypass at Green River 
SRS 1s the primary mitigation need since stream habitat Improvement, wet- 
land protection, revegetatlon. etc. would also be necessary to mitigate 
for project impacts. The final feasibility report should address all of 
the major mitigation recommendations and provide for modification If 
warranted. 

Re sponse 7 through 12. Pages 3 and 4 : We believe 1t 1s the Corps' respon- 
sibility to ensure that mitigation Is planned and Implemented prior to or 
concurrently with project construction. Further, funding o' these actions 
should be a project responsibility. 



Specific Recommendations - Toutle 

Response 1. Page 5 : The FWS does not concur with the Corps' decision that 
the State be responsible for all costs associated with operation and main- 
tenance of mitigation features. Mitigation should be considered a project 
expense and funded accordingly. 

Response 4. Page 6 : The recommendation for a fish hatchery has been with- 
drawn and the Corps has agreed to the development of rearing ponds. 

Response 5 and 6. Pages 6 and 7 : The FWS does not concur with the Corps' 
conclusions that these recommendations would provide enhancement. As stated 
elsewhere, the FWS has not recommended any enhancement actions. 



I fcy pBi 7, Page 7 : The plan referred to In Recommenda Hon 7 1s to coor- 
dfnate -ft 'gat (on actions associated with the SRS only, not a basin-wide 

plan. 

Response 10, Page 9 : The measures referred to are mitigation only. Mo 
enhancement would result If actions are Implemented. 



FWS Summary Co—ents 

As Indicated In the foregoing comments, the FWS believes there are several 
areas that should be more fully addressed 1n the final E1S. In particular, 
more emphasis should be placed on specifying and quantifying Impacts to 
fish and wildlife resources that would occur with the preferred plan. 
The need for adequate mitigation as provided in the final CAR should be 
discussed and incorporated Into the final EIS. The final EIS should 
also address cumulative Impacts of the Corps actions In the watershed, 
and the impacts to and mitigation needs for wetland habitats affected by 
disposal of dredged material. 

For further assistance in these fish and wildlife matters, please contact: 

Field Supervisor 
U.S. Fish and Wildlife Service 
727 ■.£. 24th Avenue 
Portland, Oregon 97232 
Phone: (503) 231-6179 
FTS 429-61 79 



Specific Concerns of the Geological Survey 

The Corps' Mount St. Helens. Washington. Feasibility Report assembles an 
impressive body of Information on the complex long-term sediment manage- 
ment problems posed by Mount St. Helens. The Corps has recommended a so- 
lution compatible with our present state of knowledge and flexible enough 
to respond to the results of continuing scientific Investigation. We agree 
with the assessment that under normal hydrologlc conditions the sediment 
management problems associated with the Toutle and Cowlitz Rivers are less 
acute but more persistent than the Initial assessments presented 1n the 
Toutle-Cowlltz Watershed Management Plan and the Corps' original compre- 
hensive plan for responding to the long-term threat created by the erup- 
tion of Mount St. Helens. Washington. We are particularly pleased to see 
Increased attention focused on the potential sediment volume associated 
with Individual mudflow and extreme flood events. The occurrence of such 
events could well cause problems during the construction phase of the pro- 
posed sediment retention structure. 

The Corps should caution the public that certain phenomena critical to 
the long-term sediment management strategy are still Incompletely under- 
stood by scientists monitoring the volcano. These phenomena are: (1) 
future eruptive activity of Mount St. Helens; (2) transport of poorly 
sorted, course-grained sediment In steep channels; and (3) generation 
of mud and debris flows by volcanic and nonvolcanlc processes. 



Uncertainties about the number, type, and magnitude of future eruptions 
will persist for the long term, but the research and monitoring now In 
progress at Mount St. Helens should improve the U.S. Geological Survey's 
(USGS) predictive capabilities In a time frame which will allow for 
short-term operational decisions. 

The lingering uncertainties about sediment transport and mud and debris flow 
generation ar* the subjects of Intensive investigations by the USGS at Mount 
St. Helens and by many scientific and engineering colleagues working In the 
Pacific Rim Steeplands. Breakthroughs that will permit more realistic simu- 
lation of erosion of the North Fort Toutle debris avalanche and downstream 
sediment transport are likely over the next several years. Until that time, 
some divergent opinions will likely persist concerning precise erosion prob- 
lems, sediment sorting and armoring processes, rates of sediment transport, 
and downstream channel adjustments. 

These comments are not meant to imply that action should be withheld pend- 
ing research results. Major sedimentation-induced flood hazards exist now 
and will only worsen if not addressed promptly. We only wish to emphasize 
the desirability of maintaining flexibility to allow for an appropriate re- 
sponse to future increases 1n scientific knowledge. 

We believe that the feasibility report may not give appropriate considera- 
tion to future channel Incision on the North Fork Toutle debris avalanche 
deposit and downstream transport of the larger-than-2 mm-slze fraction. As 
a result, we believe that sediment volumes In the Corps' 1985-2035 sediment 
budget are conservative. The Corps' computations appear to reflect an ex- 
trapolation of erosion rates observed over the last years--a period without 
any major regional storms. 

The feasibility report assumes that the three large avalanche-Impounded 
lakes are stable (p. IV-27, par. 2) and that a breaching- Induced mudflow 
1s not possible. Breaching scenarios other than overtopping are possible, 
however. Erosion over the 50-year project life could adversely affect the 
stability of these lakes. For example, mass failure could occur during a 
seismic event superposed upon seasonally high water tables In the blockages. 
Periodic assessment of the lake Impoundment stability Is clearly warranted. 

A recently completed Investigation of pre-1980 volcanic mudflow deposits 
along the Toutle River suggests that the frequency of mudflows large enough 
to Inundate the flood plain at the confluence of the North and South Forks 
of the Toutle River may have occurred more frequently than Indicated In pub- 
lished reports. At least 30 such flows have occurred over the last 4,500 
years. These flows tend to be clustered during eruptive periods similar to 
the present activity at Mount St. Helens. 

The feasibility report emphasizes the gradual degassing of the dactte 
magma feeding the dome, and Implies t declining probability of explo- 
sively generated mudflows. However, the dome, as It continues to grow, 
may become unstable and collapse forming 'block-and-ash pyroclastlc flow 
capable of rapidly melting large amounts of snow. Relatively small ex- 
plosions and avalanches from the done during the late winter and spring 
1982-84 have generated a variety of mudflows. Numerous flows comparable 



to those of March 19, 198?, and May 4, 1984, should be expected over the 
project life. Also scenarios that Mould generate mudflows larger than 
the two individual flows that comprise the Corps' design mudflow are net 
unreasonable. 

Designing the sediment retention structure In a manner that allows for 
rapid drawdown of the sediment-trapping pool and for addition of future 
storage increments would help deal with the uncertainties concerning long 
term erosion volumes and the magnitude and frequency of future eajdflows. 
It Is particularly Important for the retention structure to be able to ab 
sorb a major mudflow without displacing a pool of water that could cause 
major downstream flooding. 

During the design phase, the USGS will continue to transmit to t-e Corps 
all data and research findings that are germane to the effective -litiga- 
tion of volcanic and hydrologk hazards associated with Mount St Helens 



Thank you for the opportunity to comment on this document. 



Sincerely, 

Charles S. PolUyka 

Regional Environmental Officer 



keiponitt to Dcpartaent of Interior Coaaenca: 

1. To alDlalt* the repetition of lnforaatlon. the floal Coord: tic loo Act 
Leport haa baea Incorporated loco Che final Environmental lapac: Scaceaenc by 
reference, In accordaoce wlch Council of Eavlronaancal Quality regulatlona- 
Pleaae aee txhtblc 1. ail cha loforaacloa you hove provided regarding 

ana wildlife lapse is lo your Coordloacloo Act laporc la, there.' are. part of 
Che E1S. Regarding Spirit Lake, we assume the recommendation* :a your 
Coordloacloo Act Ha port address your conccrna. 

2. Aa provided for by Council of Environmental Quality regulation*, we have 
Incorporated certain lnforaatlon by reference ao that chla Information need 
not be duplicated la Che EIS. 

3- The laauaa referred Co have been deleted froa cha unresolved issues 
dlecueatoo. 

A. The alcernatlvee chapcer haa been revlaed co aore clearly Kmc If y Che 
preferred plan. 

5. Turbidity can be equated co quantity of auapended sediment*, and the SIS 
will vary effectively reduce Che aaount of auapended aedlaenca aownatreaa of 
the structure coapared to the oo-actlon alternative. la addlt.io, our acudlaa 
of trapping efficiency racloa varaua dlacharge ratea ladlcace tiac aaallcr 
parclculacca (elite) will be crapped ac higher flowa. 

6. The aaauapcloo that you have referenced waa uaed co facllliace and 
alapllfy our aarly aaalyala of chla problaa; chla waa acaced aa a preface co 
Che atateaent you quote. The ataCaaaac Chat rapid dowaatreaa payalcal and 
biological recovery will occur la a conclualoo baaed upon Che reduction of 
eedlaenc transport and eroalon which would occur wlch Che SIS bat not wlch cha 
no action alternative. In prevloua coordination wlch your staff, we have 
dlscuaacd cha change froa a aand-bedded atreaa below the SRS case will occur 
when aedlaenc Input la reduced; Che Information provided In Appendix C and 0 
support theaa conclusions. 



7. A* far co CPA response #1- 



8. Refer to CPA reaponae 01. 



Pleaae refer to reaponae 0\ . 

10. Please refer to the Corp. reaponae. to the revised Coordination Act 
Aecoaaendailon. provided by FUS In eahlblt I. 

U. Th.tik you lor your coaaMrate on iM. aiudy. We Mill continue to 
coordinate and consult with your agency aa planning progresses oo this 

project. 

12. The feasibility » tpor t contain, aeveral cautlona auch a. thoaa 
recoaaaended. 

13. To the WW that .slating data will .How, the fea.lblllty Report doc. 
.ccouot for incl.loo of the Worth fork Toutla »l».r. down.tr— tr.naport of 
gravel, a ad .tor. t.p.cta. The.e will be r.vlewed during CP*E sedlaent 
atudlea. 
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Colonel Robert L. Frledenwald 
District Engineer, Portland Dlatrlct 
Corps of Englnacra 
P.O. Bos 2946 
Portland. OR 97208 

Oaar Colonel Frledenwald: 

Thank you for providing the National Harlna Flaherlea Service (NMFS) the 
opportunity to review and comment on the "Mount St. Helena, Washington 
Feasibility Report and Draft Environmental lapact Statement." Wa reviewed the 
draft reporta and offer the following comments for your consideration in 
preparing the final reports. 

The NMFS is responsible for the preservation and enhancement of 
anadromoua fish resources sod the hsbltata that protect these resources. As 
described in the EIS, fsll snd spring chlnook salmon, coho sslaon, winter and 
auuaet eteelhead trout and sesrun cutthrost trout utilized the Toutle River 
watershed prior to the eruption. Allowed sufficient tie*, the river is 
expected to gradually recover to lta pre-eruptloo condition which would sgsln 
support these fish resources. Our coeaaents do not suggest that the Mo Action 
Alternative be the preferred action plan, but are based on the presUse that 
the reaourcea have the potential to be rcatored naturally. 

Considerable coordination occurred between the Corpe and flah and 
wildlife reaource agenclea In identifying the resources of concern snd the 
preferred plan to accomodate both the retention of sediments and the 
preservstlon of fish snd squstlc/rlpsrlar. habitats. Therefore, we confine our 
coeaaents to preaervlng the paaaage of flah past the project srea. 

Of particular concern to this agency Is the preservation of paaaage for 
both downstream and upatreaa algratlng juvenile and adult aalmonlda. 
reapectlvely . Juvenile flah Bust be able to navigate aafely f rot their brood 
atreemt (tributaries to the North Fork Toutle River), through the aedlment 
containment baaln, and paet the retaining atructurc. Adult flah must not be 
prevented frosi spawning in their home atreaae above the retaining atructurc. 





Paaaage that the Corpe of Englneera la propoalng to develop la not 
identified clearly in the reporta. The final reporta should Include a 



detailed description of the 1) construction, 2) operation sad 1) maintenance 
plana for the flah passage snd trspplng facilities or a f Ira iaaTi aim by tha 
Corps to have these plana spp roved by tha aKPS prior to say caastractloa 
activities. 

Sincerely yours. 

Dale R. Evsns 

Division Chief 



cc: Washington Dept. of Flaherlea 
Washington Dept. of Case 
Pish snd Wildlife Service. ES. Portlsnd 
Pish and Wildlife Service. Olymmla 



Reepor -.«• CO VMFS CM 



Detailed planning for « flan paaaage facility will be accoeipllehed during cha 
Continued Planning and Engineering atage of project planning. We propoae to 
develop and plan theae facilities in cloae cooperation with your agency. 
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December 14, 1984 



District Engineer 

U. S. Amy Engineer Dlatrlct, Portland 
Attention: KPPPL-NR 
P. 0. Bos 2946 
Portland, Oregon 97208 

Dear Sir: 

SS3S5S ET«^¥SPSSK - 

Kimm rtth drrtiln. ~U,» . r. .» ' ■ ult "' 1 « "■««■<■» 

• ».,„■■„„ .f,«; u ~. ' """"<>» Knctm. «th«, t Jr.<l,l„,. .„,, 

regulation. In flool nl«T«f if ? coaaw.nl tie. to lapo.e l.nd u.e 
RcRula Ion. , P * Th ' r ' fore . altero.tlve r*..ure of Land U.e 

SSiS^^^'jSVrii2i2 2< - "nTtTuTtion 

•election of any alternate plan! 1 " pl< -° ted ln ** the 

full protection for ^£l*2^\£j ""J d "' not 

loc.ted between flood MO „ r , ?* r,tcul - r »r *°r tho.. realdente 

•elf-evacuatlon. 7 noC to «ff*ct 

For your Intonation, w. roasted on ho th th . Dr . f , 



P.ge 2 - District Engineer 



1984 cowoti on th* Spirit Lake EIS for our concern, r.l.t.d to permanent 
evacuation and relocation of eeneltlve land user, la th* flood plain 
dowr..:re. a of Mount St. Btlui, and water aupplle. doamatreaa of construction 
activities. Any proposed dredging and construction sctlvttles ...oclated with 
th* alternative plan, dlacuaaed above ahould notify operator, of any .urf.ee 
water aupply systeas (that aay be affected) prior to th* caaantaceevnt of any 
work. Effort. a**d to b« taken to lnaure that lntaka water, of aay aurfaca 
water aupply are of aultabl* quality for trestaent and la compliance with the 
National Interla Primary Drinking Water Regulation*. 

Me appreciate the opportunity to review th* Draft EIS. Pleaa* Mod ua on* 
copy of th* Pinal EIS when It becoa*. available. Should you have any 
questions about our coeaaenta, pleaae contact Mr. Robert L. Ray. Jr.. of our 
•t.ff at PTS 236-4161. 



Sincerely your., 

Stephen Margolla, Ph.D. ^ 
Chief, Environmental Affair. Croup 
Environmental Health Service. Division 
Center for Environmental laalth 



Responeee to Public Health Service CoM»nti: 

1. The alternative of Halted permanent evacuation vn considered in the 
/I rat pheae of atudy of a eedlaent control solution. Thle alternative was 
dropped froa further consideration and was not carried forward Into the 
Feasibility Study. This alternative would be the aost expensive to lapleaeat 
and would not satisfy a primary study objective of reducing lapacta to 
navigation In the Coluabla Elver. The results of our public lnvolveacnt 
prograaj Indicated little support aaong residents of the affected area for tht 
alternative. As we have reported In our Feasibility Report, the preferred 
plan, a sedlaent retention structure with sssoclated downstreea sctlons, is 
the most cost-effective and efficient solution to the sedlaent control 
problea. 



2. We concur with your recoamendatlon. 



State of Washington 
December 13. 1984 



Cot. Robert rr.edenweld 

U S. Ar«y torpa of En g m, er . 

Portland Dietri»t 

P ^. Bo* .fc.fe 

Portland, uk vii \ 0-2*4,6 

ATT*: *Vm -aP 

U*ar Colonel rrted.nwald: 

I»P-ci States. I h . ve d,;.ctcd , lUy ^P 0 " *• t"virot».nt.; 

fro* th... .g.or , re €nelo ,. d 

«rop .„a „. u , foe,,," ^ n b / h J P' **aed that . 

•nd ..,„,e„.„ce of tin. facl t w »h 371 U " ou,<1 ,ee " operat.on 

h«. been on o«her Federal project i^fh * '••^•MHt, a. u 

Env.ron^n:., ,. p . cl St . ]*" ***U '» « « «... A.ao, .„ che fij, 
■**»ur.a con.,d.red .« C h IT W ° U ' d ' ,h ' lo •iti.at ,on 

enclo.ed agency lett.ro. ■P*H«* out m .ore detail in the 

tr.d, tl onal co.t .h.ring toZHY £ I* f? f «" tfe 

proce,, to prov.de th. nec.™^ ' fJ£t ° f W " hln «"»- »4H begin the 

mU| o y the IMS L.g„ ""I ^ ' r °W* l««i.l«ion fof con.id- 



Sir sS"£5 ZS&&X^* t&m?- 

~nt. W. loo. forward to wor.mg »ftt th. c£ ,„ .„, -a/tn 'h^ 

S^^^S^ar?"*- " * 

With beat wiah... 




Hi » ilk you for provUhn your views ou thte study. Our rceponeea to coesenea 
rra State of Waehlngton agencies follow each agency letter. Tour views will 
he Included In the official record which will be provided to Adelalatret loo 
officials for their conalJcratlon la making their recosvendst I ona to Congreaa 
for project author Uat Ion and funding. 



tot** smi>*AN 



St ATI Of WASHJWCTO* 

DEPARTMENT O FISHERIES 

n hjfc*n • Ottpu *< - ~ • Ut*l . I 
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Deportment of Ecology 
Environmental tevlew Section 
Sc. Martin's Caapea 
Lecey, Washington 98504 

UadiMi 

U.S. Any Corps of Engineers- Ht. St. Helena, 
Washington Feasibility Report and Draft 
Environmental Impact Statement, Tootle, 
Cowl its, aad Columbia llmi, WEU E-2t 

He have reviewed tba above - n f a romr a d faaatblllty report aad Draft Eavirom- 

aaatal Xapact Stataaaet (DCS). Ha faal the D.S. Corp* of Imglamara 

(Corps) , given tba unpredictable aatara of Ht. St. Balaaa aad taa —carta la ty 

regarding tba rata aad aaaaar of aadlaaat d all vary froa tba axis t lag 

aud flow, to downs traaa areas, baa doaa aa adequate Job of eveluatlng 

tba various el tarn* t Ives to alleviate tba tbraat of downstream flooding 

aad disruption of navigation. 

Tba Dapartaaat of Flabarlaa will aat objact to tba praforrad alternatlva, 
a alagla retention atroctura (US) at tba Creen River sits, provided 
tba Corps fully altlgata tba lapacta of taa project aa rscoasaaadail by 
tba final U.S. Flab aad Wildlife Service's Coordination act Import (~ 
concurrence latter attached). 

Ha are pleased that flab paaaage for adult and juvenile aalaoalda will 
be provided at tba SU. Ha are not plaaaad tba Corps feels flab passage 
will altlgata for all other flah habitat lapacta of their won. 

Tba Cor>« states oa Paga X-2 This Feasibility Report presents tba beat 
eatie " aa to the assowat aad tlalag of aadlaaat any —at under asrasl 
hydro lc events, however, not withstanding tba accuracy of predicting 
aedlnea anvwaaata aad other eveata, any prog raw should provide tba 
flexibility to adjust to actual conditions.' They also state on Paga 
x-1 "Continued close cooperation aaoag federal, state aad local agenda., 
aa wall aa continued professional aonltorlng of the erosion process, 
will facilitate adjustments to any pngraaaad solutions." 

It la our position that these stotamsnts should also apply to nltlgatlan 
of fishery lapacta. For example, tba Corps baa placed heavy aapbaala 

I oa tba ability ef the SMS to enhance tba recovery of dowaatreaa habitat. 
While we hope this la ao, we have no assurance aa to what extent or 
la what manner recovery will occur er If recovery will be a retura to 

| aaable spawning and rearing habitat for selnoa. 



I He do know alder Creak, for axaapla, la In good flab producing condition 
and that tba lower fawr alias of this streaa will be negatively effected 
by tba SU. 

The DEIS doaa not sddress lapacta during construction each aa tba extensive 
excavation required for tba foaadatloa of taa dam. It doaa not adeauetely 
dlacuaa bow tba cofferdam will be constructed or how tba flah trap aad 
haul barrier daa will be cone tree ted. Bo reference la made to maintenance 
of flab passage during construction. 

He could not tell how the Corps developed Its mater tempore tare scenario 
for tba reservoir and an not convinced e rlaa of six to seven degrees 
Fahrenheit la Insignificant aad will fall rapidly after passing tba 



These examples demonstrate the Corps' analysis of fishery lapacta is 
their beat estimate. Further, tba Corps la commit tad to monitoring 
tba aad flaw aad tba success of their projects to achieve flood control 
aad to assure safe navigation aad la also committed to adjusting their 
projects aa a result. 

Ha faal aonltorlng both < 



10 



ft 



t ruction aad poet-project lapmcta la also 
Important aad prudent to laaan fishery mltlgatiom m oaea rea an successful 
end complete. This approach la not without precedent. The Corps* Hynoochee 
project Is aa example where mitigation for downstream passage mortality 
wee derived through a monitor lag atady. Cone dredging la Grays harbor 
baa been monitored for fishery Impacts aad opentloaa modified to reduce 



I This is not to say we meed all the answers before construction. It 
would not be pmdent to delay this project walla studies an doaa. 
It la raaenaanla to monitor aad altlgata for lapmcta In a meaner which 
will aat effect tba cone tract ion schedule. 

The Corpe proposes the State of Hashing ton pay opantloa and maintenance 
(0 4 H) costs for flab facilities et tba SIS. This proposal la aaaccepteble. 
The SIS la a Federal Project and mitigation la a Federal responsibility. 



M— msi projects within Washington State have flea facilities operated 
aad am lata land by tba Corpe Including flabwaya on Colombia Elver ammo, 
Wyooocbme Dam flah facllltee end the ftnd Noamtala Dan trap aad heal 
facility. He faal taa SU should be operated aad maintained lm the 

He look forward to working with tba Corpe aad tba U.S. Flah aad Wildlife 
Service la the design aad cone traction pease of this project to laaan 
raasoaable flab mitigation measures an f 

Thank you for this opportunity to coo 



siacemiy, 

HUllma I. Wllkanon 



Ppaaooapa co Dapt - of Flaharlae fti —a n ta 



1. C-pwiat not ad. 

2. Ploooo rafar Co oar raapoaaaa to coo rot ■ulitloM by COO 0.5. flah and 
Wlldllfa Sprrlcp. which ara lncludod with Cba Coord loot loo Act loport la 
Exhibit 1 of tha tola looort. 

3. Co— oc no tod. 

4. Wa will cootlnwo co owalaata h ood wlldllfa laaorta and pi ligation, ao 
•oil oo oil ang loop ring fooCoroo. .urlog coo Coo Cl poop Plaaalag oo4 
Engineering atage. 

5. Ho will coat loop to ptoIoocp fish ood wildllfp lapecta aad alt Igatloe. oo 
«U oo all engineering fooCoroo, daring coo Coat lowed Flooolog ooo 
Engineering ataga. 

7. Thla etudy la o fpoalblllty eCady, a IptpI of Ptady which doe a pot roault 
lo oooo lo aoo ot of project dealgn ood cooa trace loo do toll a . Thla lpforootloo 
will bo doralopod la tha Cooc lowed P leaning ood Bagleeerleg •tage- 

8. Thla aaalyala woo dow e l o p od la accordance with generally accepted 
eethodolglee. Dotal la of too aocbodo ood fladlaaa caw bp obtolood by 
contact loa oar Bydreullca ood Hydrology branch. 

10. Ua hoTO raapoodod to tha oood for cortola aooltorlag octlolCloo U 

roopoaao to O.S. Flah and Wildlife Flah and Wlldllfa torrlca'a 

I ii n— ■■dot In in i plaooa rafar to oar roppoooos to thalr roccosopodatlooa . 

12. COoatoot aotod. Our coat-aherlog propooola ara known la tha FooolblllCy 
Deport. 



st ati or WAVOMCTON 

DEPARTMENT Of RSHERJES 
ink 



llchord j. Ryahek 

Regional Dlroccor 

O.S. Flah ood Wildlife Service 

Uoyd 500 Building, Sol Co 1*92 

300 Bortheaat lb 

Portland. Oregon 97232 

Door Rr. Myehak: 

Coordination act I « port - Final Draft, law 
Iapocco aa Flak aad Wlldllfa of Propoaod 
Sod loon t Coatrol Action for tha Tootlo, 
Cowllti aad Colwwola tlm Syatoao 

Ha hewe r aw l awa4 yowr final draft Coord loot loo act Baport (CAB) aad 
generally agree with lta coo ten to. Tear ■■■■■aaaat of too af facta of 
too propoaod projocta la odoo.no to glvea too Corps of Eaglaeera' aa pit a la 
aatlaatao of the aanaox lo which tha oodtaaat will ha dallwarad frea 
tha Worth Fork Tootlo llwor aad tha aapfgplty which axlata ao to how 
tho projocta will offoct tha "rpcpipry" af tha watarahad. 

Thla aoot claarly doaoootratao tha aaad for gowaral rirnaapodptlooa 
7-3 which reeweet coaplate a aa J ta cl ag of tha off acta af thooo projocta 
daring c ooo C roc C loo aad af Car co aoro specifically ldontlfy altlgotloo 
ooaanraa nocoaaary for tha pro toe t loo af flah aad wlldllfa. 

Va concur with tha rcoolnlng gcnoral rocm iiiatloaa aawall aa tha apoclflc 
rpcopsaenda clone except far Too Up Blwar Basher 6 aad Cowl 1 Co llwor Boater 1. 
Wo do not fool tho eaosoraa ara aacoooory or faaalblp to laplcooac. 

Thaak yoo for tho opportaalcy to prowl do lapoc lata tha aarllar drafts 
of this CAR aad to prowl da yoo with this lattor af coocorreace oa tho 
final roport. 



Slncaroly, 




ec: wcoiiar 
Hohorlc 
Zlllgao 
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STATf Of W^ la , 

« fKt Of ARCHAIOLOGY AND HSTORt PRfi.fRVAT.ON 
■ " • **. «». . ***** 

Rove»ber 14 , J 984 



M» Barbara Ritchie 
RT.PA Coordinator 
Dept. of Ecology 
Mail Stop PV-n 
Olywpia. WA 98504 



Log Reference 584-F-COE-P-06 



Sedl»eot Retention Structure 
North Fork Toutle River 



Dear Ma Ritchie: 

•uaM. ... ffi-iX sre^L^^sT^ra* - 

Thank you for thu opportunity to cot»e 0 t. 

Slocerely , 



Robert C. Whitlaai, Ph D 
State Archaeologist 

(206) 753-4405 



cc: Byron BlankenaMp 



Co»T»no» 



ST AH C» WAVaNOO. 

DEPARTMENT Of SOCIAL AND HEALTH SERVICES 

McMOR*M)OM 



B-rbar, RftcMe, r>part«ent of Ecology 
Hall Stop PV-11 



DATE 



SUBEC7 



December 3. 1964 



**nt St. Helens 
Feasibility Report and 
EIS for the Sediaent 
Retention Structure 



rapidly as possible Our concern! f£ K ^h"" 0 " StruClur * * Pursued as 
residents downstream 0 f the mELl t ,J*, Publ ! C wt « r "P*"" serving the 
St. Helen's explosion on Hay' ffimTSFlS?! **" "*< S1nce * *lt 
Castle Rock - Toutle reglonJl «ti?L22 i^""*' " et b > con "ruct1on of the 
Plant, and the new Kels? ^TStfiS^^!?* £ the Longvle* -ater treatment 
construction schedule for gfe SSSJ ' * ** '° r ln "P«Ht1o!s 



cc: Jim Hudson 
BUI Hechty 



O* SrtUMAN 
Gotrrnur 



OOMlO 



SI AH Of WAiUNCTON 

DEPARTMENT Of ECOLOGY 

MEMORANDUM 
December 4, 1984 
TO: Barbara Ritchie. Environmental Review 

FROM: Gary Hanson. Southwest Regional Offlcec^*^^^^ 
SUBJEC: U. S. Army Corps. Mt. St. Helens, Washington. Feasibility Report 



The pr* 'erred plan, a single high dan above the confluence of the Green 
River, fs essentially the solution that we have suggested for the 
sedlmerutlon problem. 

A cout* of points that could be considered further are: 

1. Wfat would the Impact be on this plan If a 10 - 25 year frequency 
Tood occurred on the Toutle River before the dam Is constructed? 

2. Utdt are the estimates for a gravel budget 1n the Toutle River 
Downstream of the dan and how much of that gravel will be from the 
6-een River? 

The Waialngton Department of Ecology (WOOE) has the responsibility for 
administering several programs that may require permits, approvals, or 
rev1e» ay our agency; including water rights. hPDES permits, short-term 
exceptions to water quality standards, and dam safety. 



GH:c1(2:3) 



toponiii to Dept. of Ecology Coaments: 

1. We have rtcowwoded In Che feasibility study that proapt actloo be tak.cn 
to laplewaot recoaawoded actlona sloce an avaat of lsrge Begat tude could 
advaraaly affact dovnatrcaa areaa ■ 

2. Our foundation explored: show a great abundance of gravela la the 
Tout la liver eyetew. 



*"r» >Hu\i«n 



>.v. 

1*1 H, 



iTAll a WV»«NCTO. 

DEPARTMENT Of CAME 



December 3. 1984 



lieutenant Colonel Jon 0. Katfn 

Acting District Engineer. Portland District 

I to! M?* of En9,neers 

Portland, Oregon 97208-2946 

DRAFT EMVIROWHENTAL IMPACT STATEMENT: 
«t. St. Helens, Washington - 
Feasibility Report 



Dear Lieutenant Colonel Kattn: 

Y ° Ur d ° CU-ent d » «* staff .s revested; counts folio-. 

&sus ^i:tfvT?s rr c e i n ::rr; t t h h j o fe r as , r^ , :f' r *> on «» 

lessen adverse effects have beeJ incMSJJ i P " <n8 propos * 1 ■ r -*»™ to 
descriptions of l.pacts ^s^SL to 

« you project. This Issue Influent »h! * recover 4S " u, ckly 

Clearly, permanent loss of poJen?1.1 L , "J"" ° f ■ ,tl «"lon -easures. 
project ^mSgffX^ 

mh d, p* a ss r :;e ;a s c ;fiii e ^ tr^SrS^'js 2 g£»s fund,n * * 

teen responsible for funding fish [ "liliX Ltf ^ ° f En 9 ,n " fi h « 
owned and operated daas In the statl nf iJIli ■ 1l, 9* t,on P'ogra-s at Corps- 
°" « ft* Hounutn'oa 0 : l^S^^ 15 ~5 °- 

«fWt an effect?ie -itlgatloTS?!;! ° ' "* **** X ° help d " 1 9" 
report. Sh ,n<1 * ,ld11f * Service's Coordination Act 



J.D. Katln 
December 3. 1984 
P«ge t«o 



2. A technical cosfttee of state and federal fish end *F0tU 
resource agency personnel should be established to r*.-*. 
•nd give advice on .Itlgatlon issues. P '* M 

3 * SffiSaf? p, *' wl,, 9. 'e«*1hinty and design of fish .ildllfe 

SSSST, ::!° UrCe . $ Sh0g,d C ° 1ftc1d « « 1th other proje* Matures 
beginning with receipt of FT 85 planning and design fylis 

4 ' 5£»*t& MM ^ Pr0¥,, * <, " * t,B " *J«N ~ *** 

5 ' Kl^iS! £2£ 4 ^rl ldl,,e " construct ;, and 

ftfaSfSSl ii t Jf" S t ? h0y1d 5* 9ln H pr0jecl M con- 

tinue until ■Itlgatlon needs are satisfied. 

Thank you for giving „, o, e opportunity to respond to your dccavnt. 

Very truly yours, 

THE DEPARTICNT OF 6MAI 

Frank R. Lockard 
Director 



FRL :pr-b 



Reaponaaa to Dept. of Came Co*ttnci: 
1. CoHMQt ooted. 



2. rieaee rafer Co elallar recoaaendat loo provided by U.S. Plan and Wildlife 
Service aad our reapoaeea to thoaa recoaaendat loaa which arc Included with tha 
Coordination Act Report in Exhibit 1 of the Halo Report. 




Willapa Hills Audubon Society 

P O Boi »J - longvlaw WA 9Ui7 



Rovember 26. 198* 



Colonel Robert L. Friedenwald, District Engl 
Portland Dlstrlot 

O.S. Arwv Corp* of Engineers WPPPL-AP 
P.O. Box 29*6 
Portland. Oregon 97208 



Dear Colonel friedenwald: 

The Wlllaoa Rills Audubon Society supports the selection of the Oreen River 
site for construction of a sediment retention den to oontrol flooding In the 
Toutle, CowlUs and Columbia R1»en. This iHt poees the leaet sdverse 
effects on f1 ah and wildlife resources. 

We recommend that fish and wild 11 fe be made an author! aed purpose of the dan 
project to ensure that anoroorl ate ml t1 rati on Measures for habitat losses are 
i mole-en ted. While losses would not be as severe with the Oreen River site, 
as wUh the other alternatives, Impacts still would occur and they oust be 
mitigated. 

Continued fish and wildlife habitat protection throughout the life of the 
project would be needed. A monitoring program should be established to assess 
the effectiveness of protection and mitigation efforts. 

Adequate funding should be included in project budget requests to properly 
mitigate fish and wildHfs habitat losses as recommended by state and federal 
resource agencies. Mitigation activities may Include fish paesage and 
rearing facilities, riparian tone protection, and wildlife habitat enhancement. 
We believe funding for fish and wildlife habitat protection and mitigation 
of losses should come from the federal government. The beneficiaries of 
fish and wildlife habitat protection and mitigation of losses are not limited 
to the local communUv or even the State of Washington. Anadromous fish 
are a rerlonal, national and international resource; migratory birds are a 
regional and national resource. furthermore, local and state rovernments 
csnnot afford to Implement the recommended sit Wat Ion and protection measures 
or to maintain them over the life of the project. For example, the fish 
trao is estimated to cost SI million to construct and $100,000 a year to 
maintain and operats. Tf left to local and state rovernments to fund, 
there 1s a verv real danrer thet f 1 sh and wildlife mitigation would never be 
implemented. Therefore, the cost-share pro do sal 1s unacceptable. 



Hark CMlcote 
President 

AMMMCAMSCOMMtTlLD lOCONiiUvtl ION 

IUc v cwo N s jei 



lesponse to Vlllepa Hills Audubon Sociecv Comments: 



Please refer to elmllar recoeaaendat lone by U.S. Pish and Wildlife Service and 
our responses to those recommendations which sre Included with the 
Coordination Act teport In Exhibit 1 of the Main Report. 



Weyerhaeuser Company 



Lon*v>*w. WuMnpsa 0*033 
A C 206 • 426 2100 

Oecember 14, 1984 



COL . R. L . Friedenwald 
Department of Army 

Portland District, Corps of Engineers 
P. 0. Box 2946 
Portland, Oregon 97208 

Oear COL. Friedenwald: 

The purpose of this letter is to offer Weyerhaeuser ' s comments on the draft 
Nt. St. Helens Feasibility Report. One year ago Weyerhaeuser joined with 
others in urging the Corps to begin construction of a permanent outlet for 
Spirit Lake. With that project nearing completion, we commend the Corps of 
Engineers for your prompt response. Like the Spirit Lake tunnel project, the 
transport of sediment through the Toutle, Cowlitz and Columbia River systems 
is a complex problem with very costly solutions. 

Weyerhaeuser has a large stake in the sediment and flood control efforts in 
the Toutle and Cowl it*- River valleys. Not only are we the largest land owner 
in the Toutle drainage, but our 670 acre Longview mill site includes 
improvements valued at close to SI billion. Our pulp and paper facilities are 
currently involved in major capital investment projects. Our timberlands and 
manufacturing facilities support over 4,000 jobs with an annual payroll in 
excess of S1SS million. With a high level of interest, we offer comment on 
three items: SEDIMENT BUDGET, ALTERNATIVE SELECTION, AND FUNDIN6. 

SED1HENT 8U06ET 

Selection of a management strategy is primarily driven by the source, 
amount and timing of sediment transport. Information on the dynamics of 
these critical elements remains incomplete. The Corps most recent 
Sedimentation Study reinforces this position by concluding that major 
downward revisions were needed in the sediment budget. We support the 
Corps determination that monitoring and refinement of sediment data should 
continue. Uncertainties in the following areas highlight the need for 
additional information: 

• The absence of an intense storm event during the 3-year study. 

* Record rainfall in water year 1984 not included in the study. 

• Dynamics of scour/infill patterns. 

• Re-entry of sediment from spoils disposal sites. 

* Rapid re-establishment of stream channels. 

• Rapid recovery of the South Toutle and Green River. 

* Sediment contribution from current Spirit Lake pumping versus the 
tunnel outlet. 

* Significant bank erosion on Toutle and Cowlitz rivers. 



These uncertainties demonstrate the complexity of processes effecting 
sediment projections. We support strengthening sediment transport data 
prior to final selection of a management strategy. 

ALTERNATIVE SELECTION 

The feasibility Report recommends that a 177-foot Single Retention 
Structure (SRS) be constructed to trap sediment. If it Is finally 
determined, after additional monitoring, that the SRS Is Justified, 
Weyerhaeuser would support the Green River site for location of the 
structure. 

As the major landowner within the proposed SRS project boundary, 
Weyerhaeuser will suffer major damage to forest land inside the project as 
well as added cost of managing lands surrounding the SRS. Included are: 

• Timber of various ages. 

* Land. 

* Roads and bridges - both public and private. 

* Log handling facilities. 

* Railroad routes. 

• Minerals. 

• Power and utilities. 

• Severance damages. 

Specific measures described in the Feasibility Report to minimize impacts 
of the project on fish and game are sufficient. Weyerhaeuser is committed 
to long term forest management on its St. Helens Tree Farm. Inherent in 
this commitment is the maintenance of normal forest practices which are 
compatible with fish and game resources, xeyerhaeuser will resist any 
attempts to expand mitigation measures to involve additional land or 
forest management restrictions. 

FUWOING 

Development of any management strategy must include full identification of 
all costs to all parties. We support traditional funding methods as the 
fair and most rapid approach to get the job done. At issue is the threat 
to lives and property resulting from a natural disaster. The threat to 



commercial navigation in the Columbia and snake River systems affects 
several states in this region. In addition, the bulk of erodlble sediment 
originates in the National Volcanic Monument or. federal land. In view of 
these conditions, funding of a solution is an appropriate role for the 
federal government. Congressional authorization and funding must Include 
prompt compensation to all property owners affected. The Corps dredging 
program on the lower Toutle and Cowlitz River has effectively provided 
flood protection. Funding f 0 r this maintenance dredging must continue. 



In i"*«»ary, continued monitoring and refining of the sensitivity analysis 1s 
needed before an appropriate management strategy can be selected We 
appreciate the opportunity to comment on your draft Feasibility Report and 
Environmental impact Statement. 



Sincerely, 

Vice PrAhent 

Southwest Washington Region 

CHW:sj 
07/121484 

cei Mr. Lloyd Stoats 
Resident Engineer 
Army Corps of Engineers 
P.O. Box 190 
Cast le Rock, WA 9861 1 



Deiponiet to Weyerhauaer Co. Comments: 

Wc agree that continued monitoring and refinement of the ecdlment budget la 
needed. However, the high coat of continuing Interim dredging, to prevent 
flooding and navigation blockage, requlree that ateoe continue to Implement 
eolutlon. We are continuing planning and engineering on alngle and ataged 
retention atructurea along with dredging alternatives. Thle will minimise 
delaya If new aedlaent Information lndlcatea another alternative la more coo 
effective. 



4. ». Jon«* 

12-10-B4 



Coaaents Concerning 
Mt. St. Helens, Washington, Feasibility Study 

The task of evaluating the river problems created by the erup- 
tion of Mt. St. Helen* is not an easy one. These problems are 

not only, aa described by the Army Corps of Engineers, "unlike 
any others experienced in the United Stales,* but the erosion 
process has refused to settle into a consistent pattern thus be- 
coming, in effect, a movinr. target for the Corps' evaluation 
marksmen. 

Comprehensive Plan wis published in November, 1983, and within 
a few months was recwnlzed to be out of date. The target had 
moved . 

Sedimentation Jtudy/1)04 was rele.ined in September, 1984, aa an 
update of Comprehensive I lan with extensive revisions of the 
earlier evaluation. The revisions included: 
O forecast of 50-year erosion reduced from 1 bey to 650 mcy. 

2) forecast of 1985 erosion reduced from 50 mcy to 28 mcy. 

3) capacity of proposed dam reduced from 712 mcy to 299 mcy. 

4) cost of preferred project reduced Trow $34? million to 1292 
million. 



Among the reasons wny Comprehensive Plan missed the target are 
these: 

1) forecasts of erosion were too high because they were based on 
early post-eruption winters when erosion was high. 

2) erosion reports for recent winters, showing erosion decline, 
have been repeatedly delayed for one year. 

3) unrealistic worst-case interpretations have characterised the 
evaluation system. 

Those same defects have been repeated m the 1984 Sedimentation 
Study and in the recent Mt. St. Helens Feasibility Report. Data 
bases much too high, critical reports not available and unrelent- 
ing emphasis on worst-case conclusions may have flawed the credi- 
bility of the two documents. 

The Corps' preferred pi. in la for a sediment dam In the Toutle 
River valley. This seems strange for the Corps has not yet 
verifiably defined the problem that the dam would theoretically 
solve. Two studies of the problem within the last year have 
produced answers far apart. The Corps has promised to continue 
its studies and, if erosion on the avalanche continues to change as 
drastically as before, the next report will produce still another 
set of answers. 



It appears that ths Corps gussasd wrong la ths beginning, assum- 
ing that erosion rates would rsaaln high and might go high sr. 
Erosion has dons neither of thsss and has actually declined 
significantly, leaving the Corps constantly trying to catch up. 
Perhaps the Corps should recognize the reality of declining 
erosion and address the problem from a different direction. 

There is no doubt that a person with realistic Inclinations could 
take the same facta and figures used by the Corps and write a 
completely different report. Following are typical paragraphs 
froa Feasibility Report, citing their defects and showing how 
they could be rewritten to correct mistakes, revise biased 
statements and replace worst case conclusions with optimism. The 
examples are numbered for reference. 



1. Feasibility Report says on page 1-1: "Further refinement of 
the plan presented in this report will occur during the Continued 
Planning and Engineering (CPAE)." 

Overhaul of the plan was something more than a "refinement" and 
credibility of the report would be Increased if spades were always 
called spades. Ths statement preferably would say: "The plan 
presented in this report is a major revision of the earlier plan 
and we anticipate further revision will be necessary when delayed 
data is available and new studies are complete." 



2. Feasibility Report says on page 1-4: "The revised sediment 
projections discussed in this report fall within the ranges of 
both total sediment erosion and annual rates of sediment delivery 
presented in those (Comprehensive Plan) sensitivity studlss." 

The Corps undoubtedly wishes this were true. However, it Is not. 
The statement should say: "The revised sediment projections dis- 
cussed in this report fall partly within and partly below the 
ranges of total sediment volume and annual sediment rates presented 
In Comprehensive Plan. This Is due to our findings of sharply re- 
duced current erosion. In Coaprehenslvs Plan, a total sediment 
range of 400 mcy to 1 bey was discussed; in Feasibility Report a 
range of 325 mcy to 975 is discussed. In Comprehensive Plan, aa 
annual range of 30 mcy to 70 mcy was discussed; In Feasibility 
Report, various high ranges were discussed and an initial high 
rate of 28 mcy was chosen. 



3. Feasibility Report says on page 1-4: "The revised sediment 
projections discussed in this report fall wlthla ths ranges of both 
total — and annual sediment delivery presented In (Compre- 
hensive Plan)." 

Coaprehenslvs Plan and Feasibility Report not only discussed 
ranges of total and annual erosion but thsy also wsre very specific 
in making forecasts. Ths discussion of ranges was simply a aethod 
of arriving at the answers, and secondary in laportance to the 
results. An informative wording might have said: "The revised 
sediasnt projsctlons presented in this report wsrs adopted follow- 
ing discussion of a wide ran;e of total and annual erosion rate 



poeoJ b: '. ltlen, the lrw< r rar.cc sf »'.lcti fel- cutelfle of the 
r-jr.fe of ComprrLeral vc Har. dlb.-u slamjm, A*» 6 result, tr.e ne- 
forecftMl? ere eirni ftcar.t"iy r < 1 1 . U»< ear^le. predlr 1 1 snfl ; §5 
mry lnolcul of 1 b-.y foi tcta -rorl r. ar.d ch mcy Instead of 
5£> mcy for year- 1*^5 erosl.-.r." 

4. FeaBiLllity Report says of) pa;?e 1*41 " — - new li.f ormatior 
developed since completion cf tf»° CoifUhwalM Plan - — rcflr.* 
th* projections on aedlmert ::vnir.i ar.d d* p iSiti&n. * 

The new infr.rration did more lf-*fi refine tne pr , Jectlons; it 
ex teualvcly revised thee. A xore realisti report of what hap- 
pened would nay: "Critical information wh.ch was late In coming 
to the Cor;s na.. caur.d the ;.-jertlrr.s of scdiat-nt covec»r» and 
leparltion to be irastu*iiy revised." 

5. Feasibility Rer.ort sa;. ? cr. pagt 1-10: "During the eruption, 
trie avalanche (blocked) r»tlets to existing lakes." 

Spirit Lake was the only Toutic basis lake whose cutlet was 
biorke.1 by the a/alanrhe. Tnie error may be scail but any In- 
accuracy in a rcnort such as this ip a reflection on the objecti- 
vity of the document. The statement might say: "Following the 
eruption, the avalanche blocked the outlet to Spirit Lake, buried 
the urper North Toutle River and sox* of its tributaries, th*»n 
moved down the valley blocking the outlets to other streams." 



6. Pea3lbility Report says oi I-1b: "A drastic reduction 

In the total sediment yield, from 1 bey to 400 mcy would result 
In strategy 2 (SSB) beln* less expensive than strategy 5 (SRS)." 

The statement reaffirms a Comprehensive Plan conclusion that for 
total sediment yields up to 400 mcy the sediment stabilization 
basins are the lea3t costly alternative. The cost advantage for 
SSB Is illustrate^ In Table 1-2 on page 15 of Feasibility Report. 
The statement above would have been more informative If It had 
said: "The drantlc reduction which has occurred In current sedi- 
ment yields strongly Indicates that total sediment yields have 
dropped below the 400 mcy level where cost advantages will shift 
from retenslon structures to dredging from stabilization basins. 
If this reduction is confined, we will find it sdvlsable to 
change our preference from the high dam to the dredging program." 



7. Feasibility Report, in Table 1-3 on page 1-15, compares the 
cost for disposing of three assumed annual sediment yields under 
fxve alternative management strategies. 

The assumed yields do not Include a column representative of the 
current rate of sediment movement. The table predictably shows 
5RS costs to be the most favorable. Actually the table is not 
relevent to the current aedlirent situation, 



since its range of annual sediment yields does not drop low 
enough to Include the present rati: of sedimentation as measured 
by the ongoing dredging operation. It would be realistic tc 
revise the tabic to Include a coluirr. for iC mcy annual sedlrur.t 
del lvery. 

8. Feasibility Study says on pare 11-1: "The sediment budget 
used in the report is based on observed erosion and sediment 
movement during the past four years." 

This statement is refuted on par.e 31-7 where it is indicated tnat, 
if any observations were made after September 30, 1983, they were 
not used In establishing a sediment budget. The statement should 
say: "The sediment budget used in this report Is based on our 
observations of erosion and sediment movement prior to September 
30, 1983. During the preparation of this report, erosion and 
sediment data was not available for WY 1984 which included the 
fourth post-eruptior. winter. The omission of this critical infor- 
mation probably detracts from the validity of the sediment fore- 
cast and we realize the urgency to acquire the delayed data and 
to restructure the sediment budget." 

9. Feasibility Report says on page II-1: "The uncertainties 
associated with the sediment budget developed for this report, as 
well as for the Comprehensive Plan, have been dealt with by per- 
forming sensitivity analyses on proposed management alternatives." 

The statement implies that the difficulty of determining wnat 
the declining erosion process will do next has been successfully 
overcome. That is definitely not the case. The statement real- 
istically should have said: "The uncertainties associated with 
sediment movement have made the development of a sediment budget 
very difficult. Sensitivity analyses have been performed on 
proposed alternatives but the basic data is so unreal labl e, due 
to the constantly changing erosion process, that we are not 
comfortable with our sediment projection. We will, of cour.-.c, 
continue our field observations and the annual updating of the 
sedlcent budget." 

10. Feasibility Report says on panje II-1: "These projections 
are unable to reflect possible large-scale erosion caused by 
unusual events. For ezamile, the largest storm during the past 
4 years nad less than a 10-year occurrence frequency." 

This docs not tell the whole story. It would have been more 
informative to nave said: "Although there has been no record- 
breaking storm event in the Toutle River watershed since the 
eruption, rainfall has been heavy. Rainfall records wsre kept 
at Spirit Lake from 1932 to 1956 and from October, 1983, to the 
present. For the months when rainfall was recorded at Spirit Lake, 
November, 1983, reported the second highest total with 29.62 
inches for the month including 3.33 inches on one day. While 
these are not records, they are heavy, sustained rainfalls and it 
la significant that no unusual erosion or flooding occurred. Rainfall 



records havt been kept ccniir. i.. ily at l .rgvlcw since 1923 and 
these ahow that Spirit Lake r ill 'ill Is ---insistently about 
double the Longview eeaourcnen t . Since l>ngview records Indicate 
that annual rainfall has incr».i: - ) every y**ar aince 1979 and has 
been substantially above the avei i^e each year, we can assume 
that more than 100 Inches of rain has fallen on the debris aval- 
anche every year since the eruption, While not enough to cause 
a deluge, It may have been sufficient to test the stability of 
the debris." 



11. Feasibility Report says un r*ge Il-h: "Sediment yields from 
the debris avalanche are expected remain high throughout the 
50-year project lite." 

Scillrrent forecasts for Just cne yt-ar have been fax iff the target 
and it la unlikely that expectations for the next 50 years will 
be any closer. It would have been sufficient to say: "Sediment 
yields from the del rls avalanche were understandably high d irlng 
the .early post-eruption years but the yield/* have dropped sharply 
since the second winter following the eruption. Inasmuch as 
tributary streams are genially rlear and the outlet tunnel from 
Spirit Lake will bypass six miles of the North Toutle River where 
it crosses the avalanche, we see good reasons to expect that 
yield from the avalanche will continue its decline and will remain 
substantially below the erosion rates of the past." 

12. Feasibility Report says on page 11-12: "The Comprehensive 
Plan -— assumed an initial rate of erosion equal to the then- 
estimated WY- 1961 and 1982 average of 5C mcy/year." 

A tetter explanation would have said: "Comprehensive Flan esti- 
mated the erosion In WYs 1981 and 1982 to be 31 and 34 mcy 
respectively. The average of 32.5 mcy for the two years did not 
seem high enough for forecast purposes so we chose to '•all the 
average 50 mcy. We know now that we erred because the following 
year produced only 18 mcy of erosion from the avalanche, We are 
not yet ready to consider that figure Indicative of current ero- 
sion rates, so we are forecasting 28 mcy for 1985. Our field 
reports of erosion are lagging one year behind but as soon as 
current data La available, we will formulate another forecast." 



13. Feasibility Heport says on page 11-12: "The annual erosion 
rate has been reduced but continues at a uniform rate." 

Erosion rates for WYs 1981, 1982 and 1985 were estimated on page 
II-7 to be 31, 34 and 18 mcy, respectively. It is doubtful that 
this can be regarded as an Indication of uniformity. The absence 
of an estimate of erosion for WY 84 adds to the mystery of how 
anyone could judge the erosion rote to be continuing at a uniform 
rate. Evidence indicates that the statement could say no more 
than this and still be factual: "The annual erosion rate has 
declined and the last field report indicated a sharp drop in 1983. 
Me cannot anticipate what the WY 1984 report will reveal but there 
seems a stronp possibility that further decline will be noted." 



14. Feasibility Report says on pare 11-21: " — Comprehensive 
Plan shewed a single retention structure (3RS) as the ".east 
costly solution to the sediment rroblwn within the total jedl- 
ment yield range of 400 mcy to 2 bey." 

Comprehensive Plan apparently does not say that. If the refer- 
ence la to page VI-7 in the Plan, It will bear reading again. 
It aaye: "If the sediment ylelus are low (i.e. 400 mcv), the 
SSB (sediment stabilisation basin) strategy has the lowest coat." 
Table ¥1-2, also on page VI-7, *howe the SSB cost for a vleld 
of 400 mcy Is 1218 million whereas the SHS cost for the same yield 
la 1275 million. The statement should have aaid: " — -C.-»mprr- 
henalve Plan showed sediment stabilization basins to be the 
least costly solution for sediment up to and somewhat auuve 400 
mcy. For higher volumes th* single retention structure lppeared 
tc be the least costly." 

15. Feaaiblllty Heport says on page JI-21: "The r«*l4)#d sediment 
budget indicated the feasibility of a smaller structure — -. How- 
ever, additional storage needed for flood events anu mudflowa 

dictated that a structure the same sire as in the Comprehensive 
Plan still was needed." 

Comprehensive Plan erosion estimates have been draaticaily revised. 
To say that the proposed dam, which was intended to handle »ne 
higher volume, still is required is irrational. The statement would 
be realistic If it said: "The revised sediment budget indicates 
the feasibility of s smaller structure, which, frankly, is the 
only dam which can r>e statistically justified at this tl-se. Be- 
cause of delayed erosion data, we aren't even sure how small the 
dam should be. However, if It is agreed that, in the interest of 
caution, provision should be made for trapping mudflows or storm 
events which may or rvay not occur, then it might be advantageous 
to choose a dam with rreater storage. We believe that mudflows 
and storm events are a pc- -1 hi 1 . • v -n-1. In order to play safe, we 
recommend a structure the 3ame size as ir tne uomprer.cn - .ve i tan." 

16. Feaaioility Retort says on . ag t II-ii: -The new ; Lai sedi- 
ment yield from the debris aviUnrne approximates 750 * v ai.d the 
annual sediment yield 28 mcy/year. Beginning in 1980." 

This is a garbled sentence wni i rerhaps intended to quintily two 
factors and actually cor.ru.-.>! :n. Following may have been the 
intention: "The new total sediment yield from the debris avalan- 
che ia predicted to be 750 mcy during 55 yeara beginning in I960 
following the eruption and the declining annual aedlaert yield La 
forecaat to be 28 mcy in 1985." 



17. Feasibility Report aaya on pagea 11-21/22: ■ the total 

quantity of sand delivered over the project life remains virtually 
the same as in the Comprehensive Plan." 



This la an Incredible mathcma tl cai coincidence when we consider 
the drastically declining erosion froo the avalanche at>d the low 
volume of sand tnat has been dredged from the coobined Toutle, 
Cowlitz and Columbia Rivers. It might have been mere acceptable 
to have said: " — - the total quantity of the sand portion of the 
eroded material expected to be delivered over the project lite 
was calculated to be similar to the volume estimated in the Com- 
prehensive Plan. This projection will probably be changed after 
we receive the delayed erosion data and review the overall 
dredging information." 

18. Feasibility Report says on page 1 1 J - "5 : "Structure" design 
lncludeu fish by-pass facilities for ano'Jromoua fish." 

Most peojle reauing this statement will get a clear ptfittm oi a 
fish ladle/ or lift of some Irlnd. Notrunp of this kind La being 
planned. Wt-.at is being considered is a provision for 'tucking 
the fish frcm the river below the dam to the pool above the dam. 
The statement should have said: "The structure to be designer is 
not expected to include any facility for passing anaoromous fish 
over the dim. if any provision is provided for fish j... »..ag«; 
around the dam, :t will be separate from the structur. tnnelf 
and will possibly consist of a holding pool for the 1 1 r. reio* 
the dam an: a tank truck to transport the fish around tne structure." 

19. Feasibility Report cn page IV-9 lists advantages of a single 
retention structure *n.1 sridni "It also would cause the least dis- 
ruption of the physical environment and related resour e: ." 

This is not a true statement and it would be better U say: "Re- 
grettably the dam would environmental ly damage 6 miles of the 
Rorth Toutle River, 5 migratory-1 ish creeks and 4,100 acres of 
river valley land, all of it downstream from the 16 miles of 
river damaged by the mudflow of May 18, 1980. This iz far more 
disruption than would be caused by a smaller dam, a dam located 
farther upstreax or by dredging from sediment stabilization basins." 



20. Feasibility Report says on page I V- 1 4 : "Appendixes Q and D 

present the details of the estimated se-llment budget of 750 

mcy for the next 50 years." 



The volume of 75C mcy does not conform to Sedimentation Study/ 
1984 most of which was incorporated into Feasibility Ueport as 
Appendix C. SS/1984 says at tne bottom of page 2: "The total 
erosion from the debris avalanche during the next 50 years would 
be approximately 650 mcy." The use of 750 mcy instead of 650 
makes the sedimentation situation appear more severe than it 
really is. It is unfortunate that this error was continued 

throughout Feasibility Report, and even into the calculations 

for Sediment Budget E. 



2\. Feasibility neport oayu on page IV- 14: "The Corui' current 
eetiu.itc of future sediment lu the t sediment budget (of IbO mcy), 
sine* iv has the hi^nest probability of occurring." 



In view of the difficulty In predicting sediment probabilities, 
it might have been better to say: "The Corps' current estimate 
of future sediment is the E sediment budget of 650 mcy. How- 
ever, erosion from the debris avalanche has declined so drasti- 
cally during the last two years that we have no basis for confi- 
dence in our E budget. It is the best estimate that can be 
made at this time and we will not be surprised if It requires 
revision in a short time." 



22. Feasibility Report says on page V-14: "In sum, the preferred 
plan would strengthen the underlying economic base of Cowlitz 
County and enhance its quality of life." 

If this Is a major and verifiable benefit of the dam projects 
it should be publicized extensively. 



23. Feasibility Report says on page 71-11: "Results from this 
table (Table VI-4) indicate that for a 1/2 sediment budget, dredg- 
ing is always the least costly solution." 

The sediment budget has been set at 650 mcy for the 50-year life 
of the project. This probably will be reduced when current field 
data becomes available but, even so, one-half of the budget is 
325 mcy and that is in the range of what we are talking about. 
The proposed dam would have a preferred trapping capacity of 209 
mcy, which ie less volume than the 1/2-budget figure. Would 1 . 
not be factual to amplify the above statement by adding: 
have reason to believe that 1/2 sediment budget la a realistic 
figure to work with at this time. Accordingly, we have indicated 
our preference for a dam which will trap 299 mcy of sediment. 
We recognize that 299 mcy is below the 1/2-budget ievei wnere 
dredging from stabilization baaius is leas costly than aid- 
ing a retention dam. If 1905 studies confirm the decline nf 
aedimentatlon, we obviously must rive consideration to +•* 

24. Feasibility Report says on pa«re ¥11-3: " fish ^r.t wildlife 

impacts associated with a single retention structure nerd weight- 
ing against the downstream benefits attributable to sum a 
structure. " 

This is a harsh over-simpli flcatlcn of one of the negative aspects 
of the proposed project. Those who are concerned about the fish 
and wildlife resources whose loss will be attributable to the 
dam will be quick to point out that environmental losses will be 
very real while downstream benefits will be largely theoretical. 

The statement would have been more palatable if it had said: " 

fish and wildlife impacts associated with a sediment dam in the 
Toutle River valley can be foreseen and estimated with fair 
certainty. Comparing these predictable losses against the list 
of downstream benefits, which are generally hypothetical, can 
quickly become an emotional confrontation. Ve shall refrain from 
taking sides in this trade-off argument until we have a better 
evaluation of the probabilities Involved." 



25 Feasibility Report mmye on pag* fJf-fl -Material eroding 

from thie avalanche la reducing flood protection levels 

in downatrew urbu areas Having aaaerted that flood 

protection la declining because of sedimentation in the rivers, 
f. Report goes on to say: "Dredging Is accomplishing the 
interim (100-year) flood protection authorized by PL 98-65, 
enacted In 1983. ■ 

It is possible to read these passages as sayinr: need a dam, 

but we don't need a dam." A morr realistic statement might have 
gone something like this: "Katerlal eroding from the avalanche 
moves downstream, some of it passing through to ihe ocean and the 
remainder depositing in the river channels. The sediment deposits, 
if not removed, could eventually create a flooding possibility 
for downstream urban areas. An active dredging program, however, 
has had no difficulty in removing the infill and malntalninr tne 
100-year flood protection authorized by PL 98-63." 



26. Feasibility Report says on page IX-2: "An 5RS mt the Green 
River site would create an impoundment of 3,267 acres. 

Size of the impoundment is grossly underestimated since the acre- 
ace is actually about 4,100 acres. The statement, in the interest 
of accuracy, should say: "An SRS at the Green River site would 
create an Impoundment of about 4,100 acres. An additional 3,373 
acres of land outside the Impoundment area will be needed for 

purposes. This additional acreage is hillside, timber- 
growing land and, as it is not actually required for the proposed 
sediment-dam project, we presume that the owner, Cowlitz County's 
largest industrial employer, will resist giving it up." 



Conclusion 

The Corps of Engineers has a timetable for building a sediment 
dam in the Toutle River valley. Anyone who Is thoroughly familiar 
with the Mt. St. Helens/Tcutle River country cannot read the 
Feasibility Report without realizing that it strives to bolster 
the very weak Justification for the dam. This paper points out 
some of the more conspicuous flaws in the arguments. 

It is suggested that ihe Corps put its timetable on Hold until 
the erosion data base is up to date and the nature of the seiimcn- 
tation problem Is fully understood. A written acknowledgment and 
reply to this suggestion is requested. 

Alden H. Jones 
130 Jones Road 
Kelso, WA 98626 
Phone - 206 423 6626 



RESPONSE TO AIDE* JONES 



1. The ecateaaat la the draft la accurate. The plan p ream need la the 
Peaalblllty la port la a refinement of the Coaprehemelve Plaa. Work performed 
during continued planning aad engineering (CP**) will ba a refinement of the 
Peaalblllty teport plaa. Aa tha ayatea adjuata appropriate reflaeaenta will 



2. Thla report utllltee tha formulae loa proceee developed la the 
Coapreheaalve Plaa (aaa Appeaili A). It aleo cootalaa tha eemelelvlcy 
ana lye la preeeoced la the plaa (aaa Aemeadls ■) which above tha a ingle 
rataotloa atructura aa tha laaat coecly aolutloa to che aadlaeac problea. Tha 
ravlaad aadlaeac project loaa dlacuaaad la chla report fall parcly wlchla tha 
partly below cha ranges of total aadlaeac voluam aad annual aedlaenc racea 
preeencad la the Coapr ehene 1 ve Plaa. Thla la due to out findings of reduced 
observed aroaloo. In tha Coaprehenalve Plan, a total aadlaanc range of 400 
mcj co 2 bey waa dlacuaaad; In tha Peaalblllty teport a range of 325 acy to 
975 acy la dlacuaaad. In tha Coaprehenalve Plan, an annual range of 30 acy to 
70 acy mjf. dlacuaaad; In tha Peaalblllty teport, varloue rar.gea were dlacuaaad 
and an Initial annual rata of 28 acy wae choaen. k dlacuaalon of cha Impact a 
of the nev aedlaent budget on tha eenalvlty analysis contained In cha 
Comprehensive Plan follows In Chapter II. 1 

3. Coaaant la addreaaad In changed paragraph for page I -4 of Peaalblllty 
teport, aa ahova In 2. above. 

4. la developing a permanent eolation to the aadlaanc problaa, lc became 
naccaaary co lacorporaca new Information developed alnca completion of Che 
Coapreheaalve Plan. These new daca ravlaad tha project lone on aadlaanc 
movement and depoalclon. Tha major problems remain cha lncreaae In potential 
flooding co coaaualtlee along cha Covllca Elver, pocantlal lapecca due co 
lncerrupclon of cha traneporcacloo corridor croaalag cha Toutle liver, and 
potential dleruptlon of navlgaclon on cha Columbia tlver. 
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»• Statement doe. 



sediment yield, have been overcoma. It recognltee that there .re 
uncertalntlee and wa have dealt with theae uncertainties by performing 
aenaltlvity analyaea on propoaed aanageaeat alternat Ivea. 

10. Sane reaponae aa coeaent 8. 

11. Variation, m rainfall and runoff account for aoat of the variation In 
•edlaeo: yield, during the pa.t 3 ye.ra. Th. water dl.cfcerg. v.r.ua sediment 
discharge relat loa.hlp. . t th . U.S. Ceologlc.l Survey .ireaa gage, do aot 
Indicate a decline In .u.pended aedlaent rate during the WY 1981-83 period. 
Thla laaue will be reviewed again during CPaE. 

12. At the (la* the Co«prehenalve Plan wa. prepared our beat eatlaetea placed 
the average annual eroalon at 50 acy/year during Wfa 1981 and 1982. 
laproveaeota la Che aethoda uae and croaa aectlon data available re.ulted In 
th« reduction, preaented la the F.aalblllty leport. U. are again Improving 
our aethoda and Inert.. In, our databaae during the CF4E aedlaentat Ion .tu4y 
and will aake appropriate adju.taent. If needed. 

13. Appropriate modification made. 

1*. Stateoent will be revl.ed to aay "... .ingle retention atructure (SIS) 
t. gener.lly the leaat costly solution to the sediment problea within taa 
total sedtaent yield range of 400 acy to 2 bcy.* 

15. Th. at.t.aent In the Feasibility Report 1. correct. Provl.loa. for flood 
event, mudflowe Bust be considered during plan formulation. 

»0. Sta e *«r.t In report edified to reflect auggeated change.. 

17. Statement la correct baaed on eal.tlng data- The sediment forecs.ts will 
be re-evalu.ted during CP4E, but It f. too early to speculate on the ootco—. 

• <J St.tc»ent la report modified to reference catent of flah pat..ge 



19. Of tre elcernativee analysed, the preferred plan would cause the leaac 
disrupt lo; of Che physical environment and related resources. This acaceaant 
Is substantiated by resource agencies. Specific lapacta are sore fully 
discussed *.n the environmental lapact ststeaenc. 

20. The ""50 acy over the next SO years" should read 650 acy over the neat 
50 years. 

21. See rtiponee to coaaent 17. 

22. The aaattaVt lapacts of the preferred plan on the regional econoay has 
been ack-cvledged by the County, affected porta, and Individuals. The 
ststeaenc '.a the Feasibility Report appears adequate. 

23. The '. 2E budget was used during Che senslclvlcy analysla co show coat 
lapaccs i -a: would occur If snnual aedlaenc yield waa leaa than that aelecced 
for dealt? purposes. This should ooc be coascured as a lack of confidence la 
Che selected sediment yield based on existing data. 

24. The V.S. Fish and Ulldlfe Service haa evaluated lapacta to Che reeource 
above and below the structure. They have not Indicated that downatreaa 
benefits are any aore theoretical than the upscresa losses. They acknowledge 
boch benefits and loases will occur and both are difficult co quantify. 

25. Statesent In reporc modified co reflect auggeated changea for 

clarlflcatloo. 

26. A SRS at the Creen River alte wouldlapound 299 acy of aedlaent covering 
3,267 surface acres during the 50-year project life. Ulclaacaly 411 acy of 
aedlaenc would be trapped over 4,100 aurface acres. Total project land* at 
the SRS site would cocal 7,470 acre*. 
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ak you for brln«lo« chit loaua ce our accaacloa. -« C oov« 7 od your 

caro to Scat* of W« a hio«toa officials. 



Section 2: Comments vrithout Specific Responses. 



A summarization of these comments and our responses to 
them are found in the introduction to this exhibit. 

U S DEPARTMENT OF TRANSPORTATION 

FIOCRAL. HIGHWAY ADM. N ST RATtO* 

western Direct Federal Division 

610 East Fifth Street 
Vancouver, Washington 98661-3893 

NOV I 5 1984 

in MPi« acre* »o 
Hflf-17.121 

Jon 0. Katln, Lt. Col. 

Acting District Engineer 

Portland District, Corps of Engineers 

P. 0. Box ?946 

Portland. Oregon 9720b- 2946 

Your Reference: Planning Division (NPPPl-AP) 

Dear Col. Katln: 

Washington Fh Route 15, Mt. St. Helens Highway 

Draft - Volume 1 - Main Report 
Wt. St. Helens. Washington - Feasibility Report 

Since the Hay 18. 1980, eruption of Ht. St. Helens, the Western Direct 
Federal Olvlslon of the Federal High-ay Administration has assisted the 
Forest Service with the repair and reconstruction of 187 sties of roadway In 
the disaster area costing In e*cess of $27,000,000. tour proposal does not 
affect these Forest Development Roads and we have no preference to any 
sediment control alternative being considered. 

It should be noted that SR 504 1s a designated Forest Highway Route from 1-5 
to Coldwater Lake and, therefore. 1s eligible for Forest Highway funding as 
well as emergency relief monies referred to 1n Chapter x. We are not aware 
of any plans to use these very limited Forest Highway funds on SR 504, and 
any such use must be coordinated through the 6lfford Plnchot Forest Engineer. 

We also encourage your continued coordination with the Washington State 
Department of Transportation for any developments affecting SR 504. 

We appreciate the opportunity to review the draft. Please feel free to 
contact us 1f you have questions. 

Sincerely yours. 
Division Engineer 
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December 10, 1984 



colonel Robert Pr ledenwald . District Engineer 
U. S. Army Corp. of Engineers 
Pose Office Box 2946 
Portland, Oregon 97208 

Rei Comments on Mount St. Helens Possibility Report 
Dear Colonel Fried.nwald: 

^e™r? ar ^ 0 ^K C0 ^ i V l0n • n, b « 11 « v « the Hount St. Helen. Pe.sibiltv 
Report and the Draft Environmental Impact Statement are ■ thoroinh 
analysis of the sediment retention solution .Uc?rnstlv.I and Si 
associated Impacts. Three of our major comment, on tn. Report Irm 
contained In the attached community consensu, position statement 11 
heartily endorse the following three consensu. £lnts and r.tTonaie,^ 

l ' po«Ib?^ * P * rB,n,nt ••<»i--nt retention solution a. soon as 

2. Ncornnd I th« ^preferred plan, . 177-foot structure at the Grsen 
r\l [< , ' do * n9tre *» dredging and .ome levee reinforcement to 
the Administration and Congress. """ufceient to 

3 * Sro!ect re<?Jlrin ° l0Cal * overn " n " ¥ P-rtlclpate In funding this 

l^^^^S^, " *** 1 ike to 

Timing of Implementation 

For the past 4-^ years, we have advocated implementation of a 

permanent sediment retention solution as quickly as possible we.r* 

wo^r'hn'". th « flfth * lnt " -I"" the er'upt.on". Wi^h'each storVwe 

Jage. U - - 7 ^ T 900d f ° rtUne ° f n ° »«x»"9 Ml continue 
Pages II - 1 4 2 of ths Report speak to one of our gravest concerns. 

•The largest storm during the past 4 years had less thsn s 10- 
year occurrence frequency. it Is exoected \h*r tmtml 

result 8 °:,r er , ta? ^i^,^^^^ c e te ^ ven ^ h . at or l .^ r9 : 

result of mudflows from volcanic or hydrologlc events." 

^.J e i ylng ° n lnt * rl " drying, we .re risking substantial damaoes 
from large storms or back-to-back storms rh.r. , 

55a ^SSSs a ^S^SS& 



^Qowlitz 



The dismal economic picture In r 0 «n», r~ ... 
uncertainty In rive? condition St^LSSS J" S*? cc ""PO"^ 
curt. lied and new businesses are ••Pensions have been 

Unemployment rate, remain double dloit ddjdCent counties, 
desperately need to stabl 1 He L I' th * fter we 

any chance of recovering 1 7r<^ the^^ssi^ 000 "^ P 5 

deci.lon. « r . contingent on selection"^ . A , nu-b * r oC oth « 
permanent sediment solution. Th^De D In of ion of a 

fln.llx. the alignment of S R 504 unti^I da? . .I"" 8 * 01 ' 1 *' 1o " cannot 

• tructur. Is re.ched. dot 1. nreoarid r« on the retention 
Rock by the time 1966 Expo oJnl 1 n Vein * ?" hl « B -«/ to Elk 
fin.l slignment decision U made? Vancouver. B.C. .. soon as the 

Construction of a 177-fnor mil ■ 

River Sit. ss soon s. pos.lbU "t a mEtEm? " r """" " the Green 
our economic climate. SEES*, •LXS^'VEZZ 

• nxlety among our resident.. " and •"•stating fears and 

Plah and Wildlife Mitigation 

aAtrmSf " ,h • nd "Wsasra 

« , »i» i msr«w«s^- s - 

control solut.on only If .t ..Tna. ' 1 "dl-snt 

om y u .^su «5^a«r^, .. c \ n st£$£& 

of psrtlcl.r conc.rn .Inc. p.o. v: l" ', "* * " ?k,V " ™* U 
r.comn.nd. ,„»t .11 f|,„ . n(! id 1 1 f. co.rV n. V. ** ' 0 ' 1 1 ty "'P° ct 

n H « a ?o d :.°oV„: D ?t: t ' ^rS 

«»-•'«»- <« .v/n-con.^. 1 ; ssr'i'^ssi * v Ba ° f —' 

»o»ld con.ld.c this . .„,„ ,„„ .iiaf^f^lV/,.. »•'»•«• ^»«t Mi 
r.qu.st ... ..d. ,„ (.a.,/, ,*; d ln^,. if . uch s 



W. ar. llN concerned .bout the Impact on P^lv.t. lands of one of the 
final draft Coordination Act Toutl. River ^eommen6 atlona . It 
repeat* temporary ceaeatlon of timber harvest along the Oreen *lver. 
N^th Port Toutle River and upper Hoff.t.dt Creek We bell^ 
private landowners -111 maintain strong opposT It on t o any 
harvest reatrlctlona on their landa. The potential for thla kind of 
controveray could eaally delay the project. 

It ahould be made clear that Cowllti County la not trying to kill flah 
and wildlife mitigation. We support mitigation measures that are 
S..onableV e .c?o;pHah.ble, affordable and will not delay the Pr°J«ct 
We are in total agreement with your general reaponae on Page 1 or 
Exhibit 1. Mitigation ahould only be for thoae Impacts ****** * h * 
•edlment retention atructure. and not from the J~P tlon ' I*!"^.^ 
tlon propoaed in your Report la reaaonable. and local governmenta in 
Cowlltt County cannot afTord to pay for more,. 

Coat-Share - Land Acqulaltlon 

The County -a poaltlon on coat-ahare la expr eased In the C0 "~ n lJJ 
conaen.ua poaltlon. Our Inability to participate In f undlng the SR3 
project haa been made more clear these paat few weeks aa we complete 
the 1985 County budget. Revenuea are down. Deep cuts In many 
operational programs Ire nece.a.ry to keep the County .olvmnt. We do 
nSt anticipate that our financial situation «ViJ' P t« 1 -.hire 
immediate future. Therefore we almply cannot afford to coat-ahare 
thla project. 

Regardleaa of who paya for acqulaltlon of landa. easement, and ^ta- 
of-way for conatructlon and maintenance of the project, the federal 
government ahould handle the acqulaltlon proceaa. We do not have the 
resources or expertlae to acco.pllah a project. State conde mtlon 
laws would force project delays from nine months to one »••«•• °"lj 
the Corpa of Englneera haa the capability of acquiring all the. 
neceeaary landa without delay. 

We reallte that some of the above points are °* " rl j!I 

County comments. They are no less Important today Indeod. as the 
final decision draws nearer we are more concerned than ever that tne 
best interests of all our cltUens are protected. 
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December 13, 1984 



Citr 0» C*l»i.t «oc« 



C'TY 0» MOOOkANO 



C>TV 0» KAkAMA 



Colonel Robert Priedenwald 
District Engineer 
U.S. Army Corps of Engineers 
Portland, OR 97208 



RE: Cowlitz-Wahkiakum Governmental Conference 

Position on Actions for the Long-Term Recovery 
from Mount St. Helens 
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COYYL.tt COU«»»» 



Dear Colonel Priedenwald: 

The Cowlitz-Wahkiakum Governmental Conference, a 
voluntary organization of seventeen general and 
special purpose governments, held a special meeting on 
December 6 to discuss the Corps' Mount St. Helens 
Feasibility Report and Draft Environmental Impact 
Statement. As a result of that meeting, the Govern- 
mental Conference supports the following positions 
addressed in that report. 
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I. Measures to eliminate the risk created by sediment 
movement should be implemented as soon as 
possible . 

The Corps' report accurately and comprehensively 
describes the social and economic impacts to this area 
resulting from the persistent uncertainty about risks 
of flooding and volcanic activity. Severe stress has 
caused some local residents to leave the area. 
Investment strategies have changed. Business relo- 
cation and expansion decisions have been delayed, 
preventing this region from participating in the 
economic growth enjoyed by the rest of the country. 

We urge you to approve and Implement permanent 
solutions to the sediment ln-fill problems as soon as 
possible. Reduced flood hazards would relieve anxiety 
among our residents, Improve the climate for business 
and investment, strengthen the area's economic base, 
and enhance our quality of life. 



2 . The preferred plan, a 177-foot structure at the Green River 
site, downstream dredging and level reinforcement, is the 
best alternative solution . 

The preferred plan offers the greatest benefits for the 
lowest cost. The retention structure will store most of the 
material projected to erode from the debris avalanche to the 
Cowlitz and Columbia Rivers. It also has the capability of 
protecting the downstream communities. Castle Rock, Lexington, 
Long view and Kelso, by containing or reducing the design mudflow 
or the runoff from a 100-year storm. Because the plan combines 
dredging with a retention structure, it is the most adaptable to 
changing conditions in the Toutle River drainage baaln. Tbm plan 
would involve acquisition of the fewest number of individual 
parcela and occupied homes. It would also have the least Impact 
on fish, wildlife and their habitats. 



3. Although the Feasibility Report recommends non-federal cost 
sharing for this project, we view mandatory participation by 
local governments in the funding arrangement unfavorably. 

The benefits from the preferred plan are not only regional, 
but also national in scope. The economies of Montana, Idaho, 
Oregon, and Washington are affected by the Columbia liver 
navigation channel. Twenty percent of all foreign trade on the 
West Coast passes through the Lower Columbia River. The only 
railroad link between Portland and the Puget Sound Area crosses 
the Toutle River; in 1983, the Onion Pacific and Burlington 
Northern Railroads carried 57 million tons of freight between 
those two markets. Interstate S connects the three West Coast 
states with Canada and Mexico. Over 11 million vehicles crossed 
the I-S Toutle River bridge in 1983. It is of paramount 
importance to protect these facilities so that interstate and 
international commerce and transportation can be at least 
maintained, if not improved. All costs from projects, such as 
the preferred plan, which have such wide reaching impacts and 
benefits, are traditionally borne by the Federal government. 

Finally, as mentioned earlier, the economic recovery 
experienced by the rest of the nation has not occurred here. 
Unemployment rates are consistently at least five percentage 
points higher than the national average. Because of the 
depressed local economy, it would be nearly impossible to 
generate the $17 million local share of this project. Moreover, 
if the project la not implemented, even more federal disaster 
relief funds will be needed in this area. 



Thank you for the opportunity to coaaent on the Corps' 
report. We trust you to consider seriously these points as you 
develop your final recoaaendation to the Administration. 



Very truly yours, 




Cha i rman 
PC:SU:hmb 
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CITY of CASTLE ROCK 



No«e*Oer 27, 19B* 



District Engineer 

u. S. Aray Engineer District, Partlana 
Attn: NPPPi-AP 
Post Office Bo« 2946 
Portland, Oregon 97206 

Dear Colonel F r ieoen.aid : 

At a regular aeeting of tne Castle Rocw City Council held Noveaber 
26, 1984, the City Council unaniaously voted to express our support 
for the following positions o^ issues outlined in tne Corp's Mount 
St. Helens feasibility Report: 

1. Iapleaentaticn of permanent steps to eliainate danger 
createo oy sediaent aoveaent as soon as possible. 

2. Construction of a 177-foot structure at the Green Ri*er 
site, do«nstrea« dredging ana soae levee reinforcement. 

Due to our Current deficit causea Oy the Hount St. Helens disaster, 
■e strongly „rge 100% Federal funding of this project. 



Please incluoe mis letter in tne PuOlic Hearing record 




MDH/po 




Colonel Robert Fnedenwald 
District Engineer 
Corps of Engineers 
P.O. Box 29*6 
Portland. OR 97208 

Dear Colonel Fnedenwald: 

RE. POSITION FOR LONG TERM 

MT. ST. HELENS RECOVERY 

The Longview City Council would like to express its support for the following 
position on issues addressed in the U.S. Corps of Engineers Feasibility Study 
of Mt. St. Helens. 

J. A permanent solution should be implemented as soon as possible to 
eliminate the risk created by sediment movement down the Toutle and 
Cowl ,u Rivers. 

The City of Longview is experiencing maior social and economic 
adversities resulting from the uncertainly about the risk of flooding and 
volcanic activity. The Corps of Engineers report is quite accurate in 
describing the impact to Longview and its residents. Community anxiety is 
heightened by the knowledge that a solution to the problem is neither 
simple nor likely to be implemented without delay. 

A permanent long term solution once approved and implemented, would 
reduce flood hazards and restore normal social and economic conditions as 
well as improve the climate for investment and business. Long range 
planning and investment strategies by businesses who could relocate within 
the area are being unreasonably delayed. The unemployment rate within 
the City and Cowlitz County have continued in double digit percentage 
figures since September, 1980. The current unemployment rate is 
approximately 11%. 

We support and urge you to approve and implement a permanent solution to 
the sediment problem and restore this community to its pre-Mt. St. Helens 
eruption position as soon as possible. 



ro eox its longview Washington >»s*3J 



The City of Longview endorses and supports the preferred plan of the 
Corp of Engineers, to install a 177 foot structure at the Green River site, 
with downstream dredging and some levy reinforcement. 



Such a structure provides the greatest benefit at the lowest cost. It has 
the physical capability to store most of the material protected to erode from 
the debris avalanche, much of which will be deposited in the Cowlitz and 
Columbia Rivers over the Fifty year projected life. Building the structure 
In one stage is the most cost effective solution. The structure as 
proposed has the capacity to contain and /or reduce peak flows from a 
design mud flow of 75 million cubic yards per year. This can be 
accomplished without worsening conditions at the structure site or damage 
to the cities downstream. The structure as proposed, will impact the 
fewest number of property owners and occupied homes within the area. 

Of vital importance is the least negative impact that this proposal will have 
on fish and wildlife Fish migratory paths to the south fork Toutle and 
Green River system will remain open. The bypass facilities proposed in 
this preferred plan will allow fish access above the structure in the north 
fork of the Toutle River. Reduction of sediment below the structure will 
provide some spawning and rearing habitat m the main stream of the 
Toutle River. 

The Longview City Council would like to go on record in support of the 
quickest possible implementation of the preferred plan as proposed. 

Sincerely. 

CITY OF LONGVIEW 

Dennis P. Weber 
Mayor 
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December 17, 19«* 



Colonel Robert Prledenwald 
District Engineer 
Corps of Engineers 

P.O. Box 29*6 

Portland. Oregon 97208 

He: Community Consensus Position #2 for Long-Term 
Mount St. Helens Recovery 

Dear Colonel Prledenwald: 

We. the undersigned representatives of local governments, service and 
civic organizations, express our support for the following positions 
on issues adJresaed in the Corps' Mount St. Helena Feasibility 
Heport. Please Include this letter in the public hearing record. 

1. We request that permanent measures to eliminate the rlak created 
by sediment movement be Implemented as soon as possible. 

Our communities are experiencing the major social and economic 
effects that persistent uncertainty about risks of flooding and 
volcanic activity brings to an area. Your report is very accurate 
In describing the Impacts to our communities and residents. Some 
Individuals are showing symptoms of severe stress. Community 
concerns are intensified by the knowledge that solutions are 
neither simple nor likely to be Implemented without some delay. 
Some residents have chosen to leave the area. 

Since long-range planning la impossible. Investment strategies 
have changed and business relocation and expansion decisions are 
being delayed. Unemployment rates In Cowlitz County have been 
double digit every month since September 1980. The rate peaked at 
20. 51 in November lyb2, but has been 15-21, 14.51, 1 J . 3*. 13.71. 
12.61, 12.21, 12.51. 12.11, 111 and 12.11 the first ten months 
this year. 

Even though interim authorization, PL 98-63. requires that 100- 
year flood protection be maintained Tor urban areas along the 
Cowlitz River, your report Indicates there Is still the risk of 
17.1 million residual average annual damages. The longer we must 
continue to rely on Interim protection, the greater la the 
likelihood that these damages will be suffered. 

With a long-term permanent solution approved and Implemented, 
reduced flood hazards would restore normal social and economic 
conditions and Improve the climate for business and Investment. 
Anxiety and uncertainty would be reduced among our residents. The 
underlying economic base would be strengtnened and tne quality of 
life enhanced. We urge you to approve and Implement permanent 
solutions to the sediment infill problems as soon as possible. 



We support the preferred plan, a 177-foot structure at the Green 
River site, downstream dredging and some levee reinforcement, for 
the following reasons: 

a. It provides the greatest benefits for the lowest coat 
according to current data. 

b. It has the phyalcal capability to store most of the material 
projected to erode off the debris avalanche and reach the 
Cowlitz and Columbia Rivera over the 50-year project life. 
Even if the projections cn the amount of sediment erosion 
decrease in the future, we want a structure this size to 
handle extreme events. Available analyses indicate that 
construction in one stage is the most cost effective 
solution. However, we support continued sediment budget and 
sensitivity analyses to ensure final selection of the safest 
permanent design for implementation. 

e. It haa the capacity to contain or reduce peak flows from a 
design mudflow (75 mcy ) or a 100-year storm event. This can 
be done without worsening conditions at the structure site or 
at downstream damage centers (Castle Rock, Lexington, 
Long view and Kelso). 

d. It offers maximum flexibility to respond to changing 
conditions in the unstable Toutle River basin by combining a 
retention structure with some downstream dredging. It allows 
downstream dredging activity to Increase at given locations 
If necessary depending on weather conditions. This Is 
important alnce the current Cowlitz River levees can not be 
raised further without rebuilding the entire structure. 
Ground water levels In areas behind the levees have been 
rising as the river bottom infills. The ability to address 
these problems in the future must be retained in the 
preferred plan. 

e. It Impacts the fewest number of property owners and occupied 
residences. Only 9 occupied residences out of 24 ownerships 
would be Impacted compared to 13 occupied residences out of 
73 ownerships at LT-j and 3* occupied residences out of 9* 
ownerships at Kid Valley. 

f. It has the least Impacts on fish snd wildlife. Fish 
mlgrstory paths to the South Fork Toutle and Green River 
system remain open. The by-paas facility proposed In the 
preferred plan allows fish acceas above the structure in the 
North Fork Toutle River. As sediment is trapped behind the 
atructure, downstream riverbeds and channels will staMllze 
and turbidity will decrease. Reduction of sediment below the 
structure will provide some spawning and rearing habitat In 
the main stem Toutle Rlvrr. As the channel stabilizes, 
quicker re-ea tsb 11 shment of riparian vegetation will occur. 



Non-Pederal coat sharing la recommended In the Feasibility 
Report. We understand the basic concept of non-Pederal coat 
sharing. However, for the following reaaona we believe that local 
governments (e.g., counties, cities, and districts, etc.) should 
not be required to participate In funding this project: 

a. The aedlment structure la a permanent solution to a unique 
major disaster. Even with the structure, local governments 
will continue to respond to site specific, eruption-caused 
problems that do not qualify for federal funding. Since 
1980, local governments In Cowlitz County have spent over $7 
million on recovery measures that were not covered by federal 
programs. Examples of on-going expenditures Include 
Increased water system and diking district maintenance, 
additional road stability repairs, spoils site rehabilitation 
and other activities. This has and will continue to tax our 
financial viability. We simply cannot afford to cost share 
In the sediment structure while solving the many other 
related disaster recovery problems for which federal 
assistance Is not available. 

b. The sediment structure haa regional If not national 
benefits. The Columbia River navigation channel la a major 
transportation facility that Impacts the economy of Oregon, 
Idaho and Montana as well as Washington. In 1983. Oregon and 
lower Columbia River porta handled approximately 26X of all 
foreign trade conducted on the West Coast according to Corpa 
of Engineers figures. More significantly this same region, 
which relies on the portion of the Columbia River Impacted by 
Mount St. Helena, accounted for 373 of the export volume on 
the West Coast. The exports are primarily agricultural and 
commodity In nature bound for Pacific Rim markets. This Is a 
significant contribution to solving the nation's balance of 
trade problems as well as assisting the agricultural 
conr.un 1 ty . 

Interatate-5 and the Burlington Northern-Union Pacific 
-Amtralc rail line are vital land transportation llnka on the 
West Coast. In 1983. the 1-5 average dally traffic count In 
both the north- and south-bound lanes at the Toutle River 
Bridge was 31,000 or 11,315,000 trips for the year. The 
Burlington Northern and Union Pacific Railroads moved 
approximately 57,000,000 tona of Trelght across the Toutle 
River railroad bridge In 1983. This means 27-36 tralna per 
day including 6 Antra* trains. This represents 1001 or the 
train traffic between Puget Sound and Portland as this Is the 
only north-south rail line between these two areas.- The 
tracka must remain open to facilitate export grain movement 
rrom Puget Sound and Portland on down the West Coast. Coats 
to reroute that traffic across the Cascade Mountains to 
Spokane and down the Columbia River are astronomical . 



Protecting all of these facllltlea la vital for Interstate 
commerce and tranaportatlon. Traditionally the Federal 
government haa paid all coats for projects having these kinds 
of regional and national benefits. 

e. The source of the problem Is located on Pederal land. Within 
the North Pork Toutle River drainage baaln, **,*00 acres are 
owned by the Pederal government. That constitutes nearly all 
of the eruption Impact area that la causing our protlea. It 
Is grossly unfair to ask local governments to ^.ay any part of 
a problem that originates on Pederal land. 

Even though the reat of the country Is apparently recovering 
from the recession, the recovery seems to have by-passed this 
State and especially Cowlitx County. Mount St. Helens 
recovery problems and economic problema have resulted In the 
high unemployment flgurea noted earlier. Many Jobs have been 
loat In the forest products Industries because of the loss In 
land base from the eruption devastation, reduced timber 
supply, export competition and shifts In market. Giver, the 
high unemployment rate. It la unfair to ask local governments 
to financially contribute to a sediment solution that 
originates on federal land and has national beneflta. 

d. The Pederal government Is eminently more capable of acquiring 
landa, easements and rights-of-way for thla magnitude of 
project than local government. The Corps has a larger, more 
experienced real eatate ataff than any State or local 
agency. State condemnation lawa would force project delay a 
rrom nine months to one year. Since this project must be 
Implemented aa soon as possible, land acquisition must be 
handled as quickly as possible. Only the Pederal government 
can accomplish the real estate transactions quickly encgn to 
keep Implementation on an acceptable schedule. 

a. Admlnlatratlon officials have previously acknowledged tnc 
uniqueness of this disaster and the need for equity In 
financing a solution. 

O July 16, 1981 testimony before Senate Subcommittee on 
Water Resources of the Committee on Environment and 
Public Works: 

SENATOR GORTON: "Under your (100 percent federal coat 
recovery) propoaals, in the event of a natural dlsaater 
of lamenae magnitude, obvloualy, I am referring to the 
eruption of Mount St. Helena, where literally millions 
or tona or material was put into the shipping channels 
overnight, the removal or which will require a number of 
yeara, would you expect the local antltlea to be 
responsible for recovering the coat or restoring a 
channel under your 0 4 M propoaals to lta previous 
condition?. . . ■ 



DAVID STOCKMAN: "I think you would want to make a 
distinction In the case of • rare and major catastrophe 
that Isn't part of the normal cycle of slltatlon and 
development or other Impedimenta to navigation. So I 
don't think that we would apply those unique and one- 
time costs to our concept of user recovery." 

June 9. 1982 letter from William Glanelll, Assistant 
Secretary of the Army for Civil Works, to the Cowlitz 
County Board of Commissioners: 

"As a result of the meeting and follow-up actions, the 
President on May lb, 19B2, directed the Secretary of 
Defense to have the Corps of Engineers prepare a 
comprehensive plan to deal with the long-term threat 
caused by the existing volcanic debris and sediment. 
.... The study will Identify the most appropriate 
management measures In light of benefits and resources 
required to achieve these benefits, as well as the 
division of responsibility for implementation and 
funding of individual measures between Pederal, State 
and local entitles." 

January 16, 19o*« letter from Assistant Secretary 
Glanelll to Governor Spellman: 

"We are also In agreement that the Administration's 
proposed cost sharing (65% Pederal - 35* non-Pederal) 
policy for water projects In general Is not appropriate 
for this problem. The tables presented In the document 
were Intended only to Illustrate parameters In the cost 
sharing negotiation process. Ultimately, depending on 
the solution chosen, there will need to be some sharing 
of costs among the various parties. Both the Pederal 
government as well as the State and local governments 
will need to be involved In any arrangements which are 
finally worked out." 

January 2«, 198* letter from President Reagan to Senator 
Laxalt, Chairman of Appropriations Subcommittee on 
Commerce, Justice, State and Judiciary: 

"All Pederal water development agencies will continue to 
seek out new partnership arrangements with the States 
and other non-Pederal interests in the financing and 
coat sharing of all propoaed projects. Each such agency 
will negotiate reasonable financing arrangements for 
every project within Its respective area or 
respons lbl 1 1 ty . " 



■Prior commitments to Individual States with regard 
water development within their borders must 
considered and shall be a ractor In negotiations leading 
up to project construction." 

"Consistency in cost sharing ror Individual project 
purposes, with attendant equity, will De sought." 

Thank you ror the opportunity to comment on this report. We ask you 
to give the above points serious consideration when you reach the 
rinal recommendation that will be rorwarded to Washington, D.C. 
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CITY OF VANCOUVER, WASHINGTON 

Cty Han 210 East 13m Si - P 0 Boa 1995 
Vancouver Washington 96668-1995 



December 14, 1984 



Colonel Robert Friedenwald 
District Engineer 
Corp of Engineers 
P.O. Box 2946 
Portland, OR 97208 



Re: Community Concensus Position 12 for Long-Tenp 
Mount St. Helens Recovery 



Dear Colonel Friedenwald: 

The City of Vancouver supports the position statements 
dated December 17, 1984 submitted to you by the Cowlitz 
County Board of Commissioners and others. 



Sincerely, 




bryce^eidl' 

Mayor 



PORT OF KALAMA 

K A LAMA. WASHINGTON. 98625 USA 
P. O. BOX 7 
(206) 673-2325 



December 17, 1984 



Colonel Robert Friedenwald. District Engineer 
U.S. Aray Corps of Engineers 
PO Bos 2946 
Portland, OR 97208 

RE: Consents on Mount St. Helens feasibility Report 
Dear Colonel Friedenwald: 

, gsrs^sS^ r^S* 

-ggSiSJTSSga.*: sent*: ai.'jisna.'r 

impacts caused by the sediaent retention structure ul believe the 



be an unreasonable burden to place on the local entities. 
Thank you for the opportunity to respond to this project pla 
Sincerely, 



fart \_ar\g view 



Dtenbit 10, 198. 



Colonel lob«rc L. Pr i edeowe Id 
District Engineer 

Portland District. Corps of Engineers 
Attention: NPPPl-AP 
P. 0. Bob 2946 
Portland 01 97203 

Dear Colonel Priedenwald: 

This position statement ia preaented on behalf of tha Port of Longview Board of 
Commissioners in response to the Draft Mount Sc. Helens. Vaahington Peaaibllity 
Report 6 Environmental lepacc Statement - Volume 1 - Mais Report. 

The Port's primary obligation and concern la Co maintain navigation on tha 
Columbia liver and lover Cowlitt tiver. The port baa aigned a Reeolution of 
Formal Assursnces of Local Cooperation. To the eatent Chat such undertaking ia 
presently enforceable. Che Port may be required co provide spoils disposal 
aitaa to maintain these channels. In the paat has done ao. The coot inuoua and 
ongoing intrusion of sediment into these channels preeenta a major problem ia 
furniahing aitea. Also, due to severe deprcaaed economic conditions in our 
local region (somewhat due to the eruption of Mount St. Helens and the ongoing 
volcanic action), the opportunity to develop spoiled landa economically placea 
a premium on disposal aitea. This matter ia further compounded by mitigation 
for loaa of wild life eanctuariea (wetlands) and loaa of fiah habitat. 

If some method of sediment control ia not put in place, the continuing main- 
tenance of the navigation channela will become eatremely capeaaive if not 

prohibitive. 

This is aaide from the fact that the lack of control placea thoueanda of Uvea 
and millions of dollars of property in jeopardy. 

The issue ia not local nor even regional from the atandpoiat of economic impact. 
It ia nationwide. The Columbia/ Snake liver waterahed aad ita biaterlanda ara 
served not only by water transport but by interstate highway systems and 
primary rail carr iera . Any interruption of the water transport ayatea would 
reault in all modes suffering aevere economic loaa and the ripple effect would 
be felt nationwide. Twenty percent of the Meat coaac offshore trade ia generated 
in the Columbia liver port system. Of this 20 parceat, 9 percent is import trade 
and 27 percent ia export. This contributes significantly to a favorable balance 
of trade. This factor ia alao eatremely important to the U. S. economy aa one 
key induatry ia directly affected, ACIICW.TUIE . 
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Colonel Robert L. Priedenwald 
December 10. 19*4 
Page 2 



The Pore induatry on the Columbia tiver baa made siaeeblc inveetmcmce U ia- 
fraetructure co aerve the offshore crada. The induatry. aa sponsors, baa alao 
made aignificant contributions in cooperation with cbe Federal governasenc ia 
developing and maintaining Cha waterway systea 

Having cicad che above circumecancee. wa adopt the following poaiciom: 

1. Permanent sediment control by supporting Cbe Preferred Plan for the 
177-fooc single retention atruccurc at Cbe Craan River sice with downstream 
actions, ocher ■iacalleaeoue actions aad fieta aad wild life meaeuree. 

2. leconeiderecioa b« giver, co cbe ooo- federal coat abare aa recommended 
by cbe feaaibility report. The erupt ion of Mount St. meleae wee a unique, 
one-of-a-kiad diaaater and ita impact goea bayomd locel and regional 



We appreciate the opportunity to present our poeition. Pleaae eecer ( 
m che record. 

leapect fully aubmicced: 
PORT LOMCVIIW 
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VANCOUVER 
USA 



Recember 14. 1904 



Col. Robert Frledenwald 
District Engineer 

Portend District U. S. Amy Corp. of Engineers 
P. 0. Box 2946 
Portland, Oregon 97208 

Subject: Draft Feasibility Report 

*nd Environmental Impact 
Statement for *t. St. Helens, 
Washington 

Dear Col. Frledenwald, 

Please refer to the Port of Vancouver U.S.A. response dated January 4. 1984 to 
*A comprehensive plan for responding to the long tern threat created by the 
eruption of Nt. St. Helens, Washington". 

we believe that the new draft feasibility report Is a start to answer at least 
2 of our 3 Major concerns which were: 

(1) Time /aoney - Wow 1s the time no further studies are needed! Money 
cannot be the governing factor or we night be responsible for human 
lives, not Just a 40' channel. 

(?) Spirit Late • A positive Method of draining and reducing this level 
below the 3,440' elevation. The drainage Must be Maintained in the 
Toutle/Cowl Hz Basin, the alternative to tunnel to Smith Creek into 
the Lewis River is not a good one. It would appear that conduits or 
open channel dralnsTKrough any of the debris dans are not permanent 
solutions. Referring to the Figure VI I -2 on Page VII-lTUf the com©, 
plan we would recommend tunnels (F) or (G) - while more expensive, 
they Might stand up better to eruptive or earthquake activity an<1 
above normal snow mel t/ra1n/avalanche hazards normal In this area. 

(3) Sediment Containment - This 1s a more complex problem but again 
another study and solutions because of cost are not the answer; in 
the best Interest of life and navigation, a permanent containment 
plan and structure must begin as soon as possible. This control 
system should keep all sediment in the upper Toutle River «a$1n and 
minimize Impacts on people, wildlife, resources and transportation. 
It would appear that 1n the Interest of time and 1n the long term 
money that the single retention structure (Comp. Plan Page V-15. 16 • 
17) would be the best. 

The plan for drainage of Spirit Lake (2) and sediment containment (3) look 
good but when are they going to be done and who Is going to pay. In other 
words, our Mo. (1) concern has not been answered. 



kte. the U.S. Government, Army Corp. Columbla/Snoke River System. State of 
Washington. Cowlitz County, and the citizens directly Involved, have been very 
fortunate. The U. S. Army Corp has done an excellent job In taking care of 
the Immediate situation In Hay of 1960 and In all of the clean-up kelp, 
draining, planning from then until now thank you. We have also been 
fortunate in that we nave not hod assistance from mother nature la making 
another federal disaster. An earthquake of strong magnitude, heavy wet 
snowfall of unusual Magnitude followed by a warm Chinook with heavy rains, 
coupled with another eruptive phase could not only disturb navigation It 
could change the direction of the Columbia River and take thousands of lives 
(human and animal) and billions of property and material with ft. 

The Port of Vancouver, Washington U.S.A. has endorsed the Cowlitz Community 
Consensus Postlon #2 for long term Wt. s t . Helens recovery and whole heertedly 
supports the oral and written testimony of the Pacific northwest Waterways 
Association presented by Peggy Bird. Executive Olrector - November 29. 1904. 

The U.S. wovcrnment cannot allow a 16.9 million cost sharing and local land 
securenent project to hold up a program that insures human life and 
continuance of a major world transportation system that must be done now:: 

Me ask that you move on our behalf to please assist the U. S. Army Corps and 
Administration to move forward on this program Immediately and thank you for 
your assistance In the past and future cooperation. 



Tours very truly. 




Assistant to Executive Olrector 
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Id. District Engineer 



Colonel Sob Frl 
Portland District 
U.S. Army Corps of Engineers 
P.O. Box 2870 
Portland. OH 97206 

ME: Ht. St. Helens Feasibility Report 

Dear Colonel Friedenweld: 

Peggy Bird, Executive Director of the Pacific Northwest Waterways 
Association will present testimony regarding the referenced deport. 

The Commissioner, of the Port of Walla Walla concur and support 
the posit ion of the Pacific Northwest Waterways Association. The 
Port of Walla Walla believes that damages caused by natural disasters 
should be corrected on a national basis, not on a state or regional 
basis. 

We appreciate the opportunity to present our co—ents. 



Commissioners: 

Ken Jantz itintst of 

Fred Bennett COLUMBIA 

■JSNAKE 

=^ f*\*fl SYSTEM 



Lor* view Public School. 

m puhwi ct 1 1 a— mi . 



Decanter 11. 1984 



Colonel Robert FMedenwald 
District Engineer 
U.S. Amy Engineer 
Portland District 
Attention: l*»PPL-A? 
P.O. Box 2946 
Portland. OR 97208 

Subject: feunt St. Helens Debris Containment Plan 

Dear Colonel Frledenwald: 

The Long view School District Board of Directors wishes to express Its support 
of the position adopted by the Cowlitz County Board of Coealssloners on the 
ebove subject, copy attached, with regard to the funding issue, our Board 
believes that any local taxes for this purpose would create difficult hard- 
ships on the local populace. Cowl Itz County has never recovered from the 
recent recession, and any additional taxes would represent a serious hardship. 

The Long view School District depends upon the generosity of its patrons to 
pass special levies «1th which to fund special program or building projects. 
The Board of Directors fears that any new local taxes such as those suggested 
for the debris retention dan would jeopardize passage of levy and bond Issues 
essential to public school operation. He. therefore, urge you to re conra tn d 
funding for this project to be entirely from federal and state sources. 

Heedless to say. we uneoulvocably support the position that a permanent solu- 
tion to debris containment be Implemented promptly, and that the solution be a 
single retention dan on the Toutle River. Continued massive dredging Is not a 
viable solution. 

Tours truly, 

Robert 6. Guide 
President 

Board of Directors 
rka/ 1759a 
Enclosure: 



CONSOLIDATED DIKING IMPROVEMENT 
DISTRICT NO. 1 




December 14. 1964 



Colonel Robert Frledenwald 
District Engineer 
Corps of Engineers 
P. O. Bos 2946 
Portland, Oregon 97206 



Consolidated Diking Improvoment District Mo. 1 of Cowlitz 
County - Position on Long-Tens Mount St. Helena Recovery 



Dear Colonel FT led en wo Id : 



CDID Ho. 1 is the largest diking and drainage district located 
within Cowlitz County and is located at the confluence of the Cowlitz and 
Columbia Rivera. This district, due to its unique location, takes the 
following positions on issues addressed in the Corps Mount St. Helena 
Feasibility Report. Pleaae include this letter and ccaaasnta in the public 
hearing record. 

1. Implement permanent measures to eliminate the) risk created by 
sediment movement aa soon as possible. 

The communities involved are experiencing major social 
and economic effects arising from the uncertainty about 
risks of flooding the volcanic activity has brought to 
this area. The Corps' report is very accurate in 
describing the impacts to these communities and 
residents. Some individuals ars showing symptoms of 
severe stress. Community concerns are Intensified by 
the knowledge that solutions ars nsithsr simple nor 
likely to be implemented without some delsy. Some 
residents have chosen to leave the ares. 

Long-range planning has been Impeded. Investment frost 
outside sources has basn curtailsd snd business 
relocation and expansion decisions ars being delayed. 
Unemployment rates in Cowlitz County have been double 
digit every month since September 1960. The rate peaked 
at 20.51 in November 1964. but has been 15. 2%. 14.5%. 
13.3%. 13.7%. 12.6%. 12.2%. 12.5%. 12.1%. and 11% the 
first nine months of this year. Even with the interim 
dredging allowed in PL 98-63. your report estimates $7.1 
million in residual average annual damages. 

A long-term permanent solution approved and implemented 
reducing flood hazards would restore normal social and 
economic conditions and improve the climate for business 
and investment. Anxiety and uncertainty would be 



reduced among district rssldeots. The underlying 
•conomic base would be strengthened snd the quality of 
lifs enhanced . Ms urge you to approve »nd implement 

SonTpoHiSi 00 * 10 - 11 -* nt ^- fm P"* 1 — « 

2. Ms support the preferred plan. • 177-foot atructim-e at tm* om, 

a. It provides the greatest benefits for the lowest cost. 

b * llr^f** ftSf** c *P* bl "ty to stors most of ths 
tL^^lT^ 10 * rod * off °» avalanche and 

n^tl^*, fT 111 ! ? 1 - bU ov.r th. 50-year 

project life. Even if the projections on the amount of 
sediment erosion decreases in ths futurs. we want a 
structure this size to handl. extreme events. Bu ildin ! 
it in one stage is ths most cost-efficient solution. 

C ' ItL the capacity to contain or reduce peak flows frcm 
a design -udflow (75 -cy) or a 100-ys.rrtor. event. 
This csn be dons without worsening conditions at ths 
structurs sits or st downstream damage centers (Castle 
Rock, Lexington. Longview. and Kelso). 

d ' Xt 2JS* mM i lM 1 "••ibllity to r.spond to chsnging 
conditions in ths unstsbls Toutls Rivsr bssin by 
combining a rstsntion structurs with some downstream 
dredging. 

*' 11 lM ^l tm 55f n-mber o{ property owners and 

occupied residences. Only 9 occupied residences out of 
24 ownerships would be impacted compared to 13 occupied 
reaidences out of 73 ownerships at LT-3 and 34 occupied 
residences out of 94 ownerships st Kid Valley. 

f ■ Xt h *» th « i«psct on fish snd wildllfs. Fish 

migratory paths to ths South Fork Toutls and Green River 
system remain open. Ths by-pass facility proposed in 
the preferred plan allows fish sccsss above the 
structurs in ths Morth Fork Toutls River. As sediment 
is trapped behind ths structurs. downstream riverbeda 
and channels will stabilize and turbidity will decrease 
Reduction of sediment below the structure will provide 
some spawning and rearing hsbltst in ths main stem 
Toutle River. As ths chsnnsl stsbiiisss. quicksr 
rs-s*tabliahment of riparian vegetation will occur. 



3. Hon- federal coat sharing Is racoaBcndad In the feasibility 
Report. The district understands the basic concept of non-federal coat 
sharing; however, for the following reasons, we believe that the district 
should not be required to participate In funding this project. 

*• The aed latent structure la a permanent solution to a 
unique major diaaater. Traditionally the federal 
government haa paid all coat* associated with diaaater 
recovery. The district will almost certainly need more 
diaaater relief funda if thia structure la not built, 
•specially if abnormal conditions occur. 

D - The aedlment etructure haa regional if not national 
benefits. The Columbia River navigation channel la a 
major tranaportation facility that impacta the economy 
of Oregon, Idaho, and Montana, aa well aa Washington. 
Twenty percent of all foreign trade conducted on the 
Meat Goaat passes through the portion of the Columbia 
River impacted by Mount St. Helena. Broken down 
further, it la 9% of the import volume and 27% of the 
export volume on the West Coast. This ia a significant 
contribution to solving the nation's balance of payment 
problems aa well aa assisting the agricultural 
coRtn unity. 

Interatate S and the Burlington Northern-Union 
Pacific-Amtrack rail line are vital land transportation 
linka on the Weat Coast. In 1983 the I-S average daily 
traffic count in both the north- and aouth-bound lanea 
at the Toutle River bridge waa 31,000 or 11,315.000 
trlpa for the year. The Burlington Northern and Union 
Pacific Railroads moved approximately 57,000,000 tons of 
freight acroaa the Toutle River railroad bridge in 1983. 
Thia maana 27-36 traina per day including 6 Amtrak 
traina. Thia represents 1001 of the train traffic 
between Pug at Sound and Portland aa thia ia the only 
north-aouth rail line between theae two areaa. The 
tracka must remain open to facilitate export grain 
movement from Puget Sound and Portland on down the Weat 
Coast . Costs to re-route that traffic over to Spokane 
and down the Columbia River are astronomical. 
Protecting all of theae facilities la vital for 
interatate commerce and tranaportation. Traditionally 
the federal government haa paid all costs for projects 
having theae kinds of regional and national benefits. 

c. The source of the problem ia located on federal land. 
Within the North Pork Toutle drainage baain, 44.400 
acrea are owned by the federal government. That 



eonetltutee nearly all of the eruption impact area that 
la causing our problem. It ia groaaly unfair to aak the 
State of Washington and Cowl It* County to pay any part 
of a problem that originate* on federal land. 

Bven though the rait of the country 1* apparently 
recovering from the recession, the recovery aeema to 
have by -passed this stats end especially Cowl it* County. 
Many job* have been lo*t In the forest product* 
industries because of a depreaeed national home building 
market, reduced timber supply and land baa*. **port 
competition, and *hlft* in market*, eiven the high 
unemployment rate, it ia not only unfair, but highly 
unlikely, that the *tate and local government c*n 
generate $17 million for a project that ha* national 
benefit*. 

Thank you for the opportunity to comment on thia report. The 
diatrict aak* you to give the above point. s.r lc ~* Jf**^?^ 
reach the final recommendation that will be forwarded to Washington. D.C 
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DISTRICT NO. 1 
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December 14, 1964 



rO 



Colonel Robert Frledenwald 
' District Engineer 
Corps of Engineers 
P.O. bos 2946 
Port lend. OR 97208 

Dear Colonel Frledenwald: 

The Cowlitz Economic Development Council urges the swiftest 
possible action to commence construction of s volcanic sediment 
retention daa on the north fork of the Toutle River. Ue also 
strongly support the dredging and dike protection work which is 
part of the overall volcanic sediment control plan propo se d by the 
Corps. 

For mors then five consecutive yesrs, this community has suffered 
from double-digit unemployment. The explosion of Mount St. Helens 
In 1980 with its concomitant threat to our communities snd the 
Columbia River shipping channel exacerbated our economic problems. 

It is absolutely essential that the Corps take all ate pa possible 
to eliminate the threst of volcanic sediment choking either the 
Cowlitz or Columbia river streaabeda. The economic consequences, 
both locally and regionally, would be disastrous. 

The most cost effective way of assuring s maximum level of 
protection for our communities and the Columbia River shipping 
channel is to build the retention dam. 

We have every confidence that we can help reatore our communities 
to economic prosperity but we must have the threat of flooding 
from sediment -choked streaabeda behind us for good. 



p.o. box 202 lo#qvicvv, wasWim^tom 98672 (206) 421-9921 



Ht. St Helena' sad l m s st la mora than aa sconomlc lease to ue. The 
safety and welfare of the nearly 50.000 citizens who live down- 
s'- reaa from Mourn t St. Helens Is alao at stake. Tbaa It la a 
public safety aa well as aa economic matter. Ita urgency aboald 
be obvious. 

Be assured we stsnd ready to aaslst In whatever way we caa to 
speed this vital action along. 

Slacerely. 

(area Pickett, President 

Cowlitz Economic Development Co woe 11 

kp/kc 

cc: Senator Slade Gorton 
Senator Daa Evans 
Senator Hark Hatfield 
Senator Hot Packwood 
Representative Doe Boaster 
Representative Lea aaCala 
Representative Norman Dlcka 




December 11. 1984 



Colonel Robert Frledenwald 
District Engineer 
Corps of Engineer* 
P.O. Box 2946 
Portland. OR 97208 

Dear Colonel Friendenwald 

The Longview Chamber of Commerce has carefully reviewed 
the Corps of Engineers Mount St. Helens Feasibility Report 
and has generally approved the following positions to be 
included in the public hearing record. 

1. Implement permanent measures to eliminate the 
risk created by sediment movement as soon as 
possible. 

Ue are experiencing major social and economic 
effects that persistent uncertainty about risks 
of flooding and volcanic activity has brought 
to this area. Your report is very accurate in 
describing the impacts to our c o m mun ities and 
residents. Some individuals are showing symptons 
of severe stress. Community concerns are in- 
tensified by the knowledge that solutions are 
neither simple nor likely to be Implemented with- 
out some delay. Some residents have chosen to 
leave the area. 

Since long-range planning is impossible, invest- 
ment strategies have changed and business re- 
location and expansion decisions are being de- 
layed. Unemployment rates in Cowlitz County 
have been double digits every month since 
September 1980. Even with the interim dredging 
allowed in PL 98-63, your report estimates 
$7.1 million in residual average annual damages. 



With • long-term permanent solution approved and Im- 
plemented, reduced flood hazards would restore normal 
social and economic conditions and improve the climate 
for business and investment. Anxiety and uncertainty 
would be reduced among our residents. The underlying 
economic base would be strengthened and the quality of 
life enhanced. Ue urge you to approve and implement 
permanent solutions to the sediment in- fill problem* 
as soon as possible. 

Ue support the preferred plan, a 177-foot structure at the 
Creen River site, downstream dredging and some levee re- 
inforcement, for the following reason*: 

* It provided the greatest benefits for the lowest 
cost. 

* It has the physical capability to store most of 
the material projected to erode off the debris 
avalanche and reach the Cowlitz and Columbia 
rivers over the SO-year project life. Even if 
the projection* on the amount of sediment erosion 
decreaaes in the future, we want a structure this 
size to handle extreme events. Building it in 
one stage is the most cost-efficient solution. 

* It has the capacity to contain or reduce peak 
flows from a design mudflow (75 mcy) or a 100-year 
storm event. This can be done without worsening 
conditions at the structure site or downstream 
damage centers . 

* It offers maxi— flexibility to respond to changing 
conditions in the unstable Toutle River basin by 
combining a retention structure with some down- 
stream dredging. 

* It impacts the fewest number of property owners and 
occupied residences. 

* It has the leaat Impacts on fish and wildlife. Fish 
migratory paths to the South Fork Toutle and Green 
River system remain open. Tha by-pass facility 
proposed in the preferred plan allows fish access 
above the structure in the North Fork Toutle River. 
As sediment Is trapped behind the structure, down- 
stream riverbeds and channels will stabilize and 
turbidity will decreaae. Reduction of sediment 
below the structure will provide some spawning and 
rearing habitat in tha main stem Toutle River. As 
the channel stabilizes, quicker re-establishment of 
riparian vegetation will occur. 



Non-Federal cose sharing is recommended in che Feasibility 
Report. Ue understand the basic concept of non-Federal 
cost sharing. However, for the following reasons we 
believe that local county, district and city governments 
should not be required to participate in funding this project. 

A. The sediment structure is a permanent solution to 

a unique aajor disaster. Traditionally the Federal 
government has paid all costs associated with 
disaster recovery. Even with the structure, the 
County will continue to respond to site specific 
erosion and flood control problems related to 
the Mount St. Helens disaster as mentioned above. 
This has and will continue to tax our financial 
viability. We simply cannot afford to cost share 
in the sediment structure while solving the many 
other related disaster recovery problems for which 
federal assistance is not available. 

B. The sediment structure has regional if not national 
benefits. The Columbia River navigation channel is 
a major transportation facility that impacts the 
economy of Oregon. Idaho and Montana as well as 
Washington. Twenty percent of all foreign trade 
conducted on the West Coast passes through the 
portion of the Columbia River impacted by Mount 

St. Helens. Broken down further, it is 91 of the 
Import volume and 271 of the export volume on the 
West Coast. This is a significant contribution Co 
solving the nation's balance of trade problems as 
well as assisting the agricultural community. 

C. Interstate-5 and the Burlington Northern-Union Pacific 
-Amtrak rail line are vital land transportation links 
on the West Coast. In 1983. the 1-5 average dally 
traffic count in both the north and south-bound lanes 
at the Toutle River Bridge was 31.000 or 11.315.000 
trips for the year. The Burlington Northern and Union 
Pacific Railroads moved approximately 57.000.000 

tons of freight across the Toutle River railroad 
bridge in 1983. This means 27-36 trains per day in- 
cluding 6 Amtrak trains. This represents 1001 of 
the train traffic between Puget Sound and Portland 
as this is the only north-south rail line between 
these two areas. The tracks must remain open to 
facilitate export grain movement from Puget Sound 
and Portland on down the West Coast. Costs to re- 
route that traffic across the Cascade Mountains to 



Spokane and down the Columbia River are astronomical 
Protecting all of these facilities is vital for in- 
terstate commerce and transportation. Traditionally 
the Federal government has paid all costs for projects 
having these kinds of regional benefits. 

D. The source of the problem is located on Federal land. 
Within the North Fork Toutle River drainage basin, 
44,400 acres are owned by the Federal government. That 
constitutes nearly all of the eruption impact area that 
is causing our problem. It is grossly unfair to ask 
local governments to pay any part of a problem that 
originates on Federal land. 

Even though the rest of the country is apparently re- 
covering from the recession, the recovery seems to 
have by-passed this State and especially Cowlitz County 
Mount St. Helens recovery problems and economic problems 
have resulted in the high unemployment figures noted 
earlier. Many jobs have been lost in the forest products 
industries because of the loss in land base from the 
eruption devastation, reduced timber supply, export 
competition and shifts in market. Given the high un- 
employment rate, it is unfair to ask local governments 
to financially contribute to a sediment solution chat 
originates on federal land and has national benefits 

E. Administration officials have previously acknowledged 
the uniqueness of this disaster and the need for equity 
in financing a solution. 



Thank you for your consideration of this recommendation 
Sincerely, 



Karl Salzsicder? P 



President 
Longview Chamber of Caonerce 



Mi Bob Arkell 
Bob Korten 
Lewis Bacon 



Monoico, Monog* 



PSo«. (206) 636-3t60 



Beacon Hill Sewer District 

Ml W*«t : s» Higkwey 
Kahe, Wch.^to- 91686 



Colonel Robert Friedenwald 
District Qxjineer 
Corps of Bn^jieers 
P.O. Box 2946 
Portland. Oregon 97208 

Re: District Position on the Mt. St. Helens 
Feasibility Report and Brvironwental 
Impact Statement 

Dear Colonel: 

Vie wish to express our support for the 177 foot Single Retention Structure 
at thTr^£ SveTsite a. tnTprSerred alternative long-ten, solutjon to the 
aadiment in fill problem resulting frcn the eruption of J*;J^J"™V 
Me fael this structure along with downstream dredging and rrot^cx^f spoils 
already rawved will best address the problem as now predicted and docu- 
mented in your plan. 

We do however, suggest that further consideration be given to your 
cost share proposa thaTplaces the oost of land and easement acquisition on 
Se statf JStol government. This is a regional problem ^c^TSLl* 
Spacts. tegardless^oTthe eventual cost responsibilities, the Corp. should 
bTauthoriied to acquire lands and rights-of^-y. Tt*Y far better 
prepared and able to mate these acquisitions on the eost tisely "^f^f™ 
precox ~ n i^ninn and stirtv oroosss alsost behind 



is the State or County. With a long planning and study Pf°«" ; ^7" 

us.^his would insure the most expedient and effective track for construction 
of the dam which is above all the main goal at hand. 

Thank you for the opportunity to 




Biwm F. Rutherford, President 
Board of Comissioners 
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^HOM KM 421MI0 

December 13,1984 
District Engineer 

U. S. Army Engineer District, Portland 
P.O. Box 2946 
Portland, Or. 97208 

Att'n: NPPL-AP 

Re: Draft Feasibility Report and DEIS for Mt. St. Helens, Washington 



Gentlemen: 

Our firm caae to Longview to build the torn In 1923. As pioneer property 
owners, we have lived and worked behind the dikes of this city, comfortable 
with the job Consolidated Diking 4 Improvement District #1 was doing with our 
tax dollar to protect our Interests, however, Mt. st. Helens explosive eleva- 
tion of the gradient of the headwaters of the Toutle River with highly erosive 
■aterlal has presented our area with an immediate problem we are Incapable 
of dealing «ith alone, uncle Sam's Volcanic National Monument will continue 
to invade our territory with each successive storm. 

As a graduate engineer, 1 have studied in depth both your comprehensive 
plan and this report and offer my congratulations on a job well done. I basically 
support the conclusions reached and favor the 177 foot Toutle sediment retention 
structure above the confluence of the Green River. 

Regarding page VI 1-4 , Division of Responsibilities, I have several concerns. 
Although 1 recognize the principal of cost sharing, I question the Non-Federal 
share Inclusion of the costs of all lands, etc. and the ambiguity of the wording 
of "all other mitigation costs of the project". 

In its geological lifetime, this area will become a terrace 1.1th a concrete 
waterfall. It would make a unique Federal Park or future entrance to the 
National Monument, or the land could be Interumly leased from Weyerhaeuser, 
the principal owner, to be returned to their tree farming program. 

I am afraid that mitigation costs may be construed by the fishery interests 
to include compensation and programs to restore the depleted Columbia Basin fish 
runs. This is a Federal and Regional problem. 

Regardless of how Congress elects to fund this work, I hope that It will be 
expedited without further delay. 

Yours truly. 




REQ/m\ 



Longvebw Fibre Company 



December 3. 1984 



I. L. Friedenwald 

Colonel, Corps of Engineer* 

District Engineer 

U.S. Corps of Engineers 

P. 0. Box 2946 

Portland, Oregon 9720* 

Dear Colonel Friedenwald: 

Enclosed srs Longvlew Fibre Company's written comments concerning 
the Corps' Mo 1*1 c St. Helens Feasibility Report , in follow-up of 
■y statement In behalf of the Company at the November 29. Public 
Meeting at the Columbia Theater, Ungview. Us appreciate the 
opportunity to comment 00 this important Issue. 

Sincerely, 



of Public Affairs 



Van Youngqulst . Chairman 

Board of Cowllts County Commissioners 



t. B. Arkell 

Vice President-Industrial gelations 



TEST IMP NY ON "MOUNT ST. HELENS FEASIBILITY REPORT, " 
U.S. ARMY CORPS OF ENGINEERS. PUBLIC MEETING, 
NOVEMBER 29, 1984, COLUMBIA THEATER, LONG VIEW 
BY CURT COPENHAGEN, DIRECTOR OP PUBLIC AFFAIRS , 
LONG VIEW FIBRE COMPANY 



Colonel Frledenwald, Ladles end Gentlemen: 

I *a Cure Copenhagen, Director of Public Affair* for Longvlew Fibre 
Coeipany, Longvlew, Washington. Thank you for Che opportunity for our 
Company to comment on the Feasibility Report and the Corps' preferred 
plan for permanent Rivers Sedimentation Control which means so much to 
the entire region and to Longvlew Fibre. 

We support the Corps' preferred plan of a 177' single retention structure 
on the North Fork Toutle River at the Creen River site, dredging down- 
stream, and some levee reinforcement. A permanent solution to the rivers' 
sedimentation problems Is essential, because the sediment Is s continuing 
threat to our large papermaklng operations located near the confluence of 
the Cowlitz and Columbia Rivers. 

Substantial quantities of our raw material, wood chips, and also a 
source of energy, hogged fuel, originates In Idaho and Eastern Oregon 
which are transported by barge down the Snake and Columbia Rivers to our 
Longvlew Mill. Sediment from the Cowllts moves Into the Columbia and 
then drifts Into the inlet used by our raw material and energy barge 
traffic, posing a continuing threat to the operation of our mill. Since 
the mill employs approximately 2,000 people, a shutdown would have a 
significant negative Impact on the local economy, and also on 12 other 
Company converting planta located across the country. These plants, 



which employ an additional 1,100 people, primarily depend upon the Longvlew 
Mill's products as their raw materiel. We request the permanent solution 
to controlling rivers' sedimentation be Implemented as soon as possible. 

We suggest * n che final decision on any local cost-share, the aree's 

very slow recovery from the deep recession with continued unemployment rang- 
ing up to helf-agaln the national average be considered. We believe this 
project should be fully-funded by the Federal government for these reasons: 

* Nearly all of the problem sedimentation originates on Federal 
lead In the National Volcanic Monument. 

* The rivers' sedlmentstloo threat reaches fer beyond the local area 
with potential regional and national Impact. Blockage of the vital 
Columbia River navigational channel servicing the Snake and Columbia 
Rivers Basins, or disruption of Interstate Highway 5 and the major 
North-South rail line, would have an enormous negative economic Impact 
regionally end perhaps nationally. 

* Traditionally , similar disaster recovery projects have received 
full Federal funding. 

We greatly appreciate the Corpa of Engineers' fine assistance to this area 
In the Mount St. Helens aftermath. Congratulations on your excellent end 
quick work constructing the permanent outlet for Spirit Lake — we loos, 
forward to a quick permanent solution to rivers' sedimentation. 



Curt R. Copenhagen 
Director of Public Affairs 
Longvlew Fibre Company 



Greg Drew 

5222 Spirit UK* rtwy. 
Toutle. Wain. 9o6<*9 
November 29. 198» 



■4*. 1p9 Corp* Of Engineers 
Portland District 
Portland. Oregon 

Ueer c ir»: 

ry mm Is Greg Drew. 1 a* a aiaMr of the foutle »alley Preservation 
Association, and President of the ht. St. rial ana Chamber of Commerce. 1 
would first Ilka to dlapal a rumor that Toutla area raaldanta ara the onljr 
pa op la who opposa a dan structure. I first reed this insinuating rumor 
In tha wally Haws. I would welcome a response If any on* knows where the 
runpr originated, or why tha Dally Sews printed It. because It is not trje. 
we have talked to cl titans and organisation* all alone the Toutle. Cowllts. 
and Colurola .ii vers , and there are hundreds of people who oppose the da.-.. 

It bothers me that there are people within tne Corps of Engineers wto 
are rasing assumptions about the Toutle Hirer, but who had never heard of 
this river until the 19°0 eruption. The Corps arfues that the river Is 
not yet ar-orln? itself because there are not three - foot boulders lining 
Its banks. They say It is unstable - that it meanders, cuts new channels, 
and stoves sand deposits fro* one area to another. What they have failed 
to realise Is that they are describing a phenomenon that has taken place 
on this river for fenerations. I 11 >• years old. 25 years ago. I began 
swlmnln* In the Toutle Slver. Every suesasr we had to search for a new 
swimnlnr hole because the winter's high water had cut banks, changed 
course, moved log .;.» -is . and shifted sand bars. I also remember the upper 
stretcnes of river. Hear Spirit Lake, the river was lined with large rocks 
and boulders. After only a few idles, this gave way to a meandering 
channel lined only with sand bars, pebbles and rocks. Most of which were 
less than one foot in diameter. One could never depend upon the course 
the river would take until It went under the rtarry horgan .- ».-» bridge 
at .Toutla. and started down the canyon which was lined with solid roc* 
walls. Heavy winter rains always brought high. thick, dirty water filled 
with debris. 

It's too bad every one baan't had the opportunity to see the upper 
stretches of river in the lsst year. In August. I had the opportunity 
to stand on the banks of Coldwater Creek. The creek is contained in a 
rocked channel, and was runnln* crystal clear, as was Castle Creek, and 
the North Toutle* If one questions the extent of surface erosion. I aa 
reminded again of that August day three eon the ago. Next to Coldwater 
Creek we saw the tracks left by a piece of machinery called a survival 
cat which made Its last run on December. 1992. nearly two years ago. 
►any people do not realise that once the Spirit Lake outlet la re-routed 
throueh Coldwater, the river will by. pass the majority of the debris 
avalanche. 



If there Is ever another major mudflow. 1 would imagine the people 
11 vine oown-atream would rather deal with the mudflow alone, rather than 
the potential hasard of an additional 50.000 acre feet of water being 
carried with it. 

The cl tisane of UHs area are now faced with another dllesas. Arst. 
the Corps is planning a aultl - million dollar structure which many feel 
is not the best solution, and now. we may be forced to pay for a Urge 
portion of its funding. This Is wronr . The eruption was a national 
dlaaster; It is located on federal land; It affected nan a roue counties, 
and Involved at least two states. Any progrers Involving tola p asnome n on 
should bo 100* federally funded. 

In closing. I would like to say that yes. 1 fool there must be some 
stops taken to assist the river In its recovery, and to protect th o se 
people livinj down-stream from it. But I do not fool a Rigs retention 
dam built to block spawning beds and to flood 57000 acres is the best 
solution. I would also encourage each and every one of you as concerned 
taxpayers to do your damdeat in octal ring a pornit to go up to the 
noun tain. Don't Just fly over the are* - you can't sot oven a half-way 
decent perspective of the recovery which is toeing place unless you land, 
and ret out on the surfsce. Toon. Judge for yourself. 



The above has been a copy of the presentation I gave at the public 
input mmetlne held in Longview. Waohlngton on jcvember 29. 19*». In 
addition. I wish to add some suggestions for helping to solve some of 
the problems related to sedimentation a no recovery: The ht. it. salens 
dllem* is supposed to be an emergency situation, and that Should super- 
cede esthetic requests from certain organisations. I would r e co aaaa n d 
the following things be done: 

1. Clear the loga from Spirit Use. 

2. Plnd a Suitable vegetation and plant the lower mudflow. 

3. Use taper river areas as the 1st dredge disposal sites. 
0. Protect banks In some areas. 

5. Do channel work on several miles of river just shove end below M-l dam. 
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Deceaber 16. 1984 



Colonel Robert Fr 1 tdmui 1 d 

District Engineer 

Corps of Engineers 

P.O. Box 29*6 

Portland, 01 97208 



*Dear Hr. Prladenwaldi 



0 f.^ hl \l - "* r U ln • UD P< ,rt or the Cowlltx County Coaaunity 
Consensus Position #2 for long-tera Mount St. Helen's recovery. 

Bri.riy, that lattar supports laaodlate action* on the Corp's preferred 
plan, construction of the sadlaant control structura at the Green liver 
alta, do-natreaa draoging. and levee ralnf orcaaant . 

I support the require. ent or no local funding for the project. Mount 
St. Helens is a unique disaster which occured on federal land. It la 
tOSii 'Vf ' 0r * ° f tb- flnanc1 * 1 0" our local coaaunity for a 

solution having regional and aitlooal banaflts. 



Respectfully Subaltted, 



Douglas Gc^loakes 

903 f6th Avenue 
Longvlew, We 98632 
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Colonml Robert rri»4mm>»ld 

District Engineer 

Corp* of Engineers 

9.O. Mot 2946 

Pot tl And. Oregon 9720$ 



flMf Colonel friedenweld: 

I, ms * concerned citizen em writing in hope* of 
pushing elong your concept of e single dew to control 
the sediment problesm in the Toutle Alver velley eree 
end elong the lcwmr Cowlitz river, howerrer I feel thet 
since ttuswes end is e problem on Federal lend, thet 
there is there the financing should come from. 

He here friends end neighbors lining in en eree 
where they ere having to peg in excess of $4.00 per 
thousand in assessment alone on en outstanding debt for 
the raising of dikes, end for some this means they meg 
have to sell or even lose there t* mm § in some cases, 
now the edded burden of having to peg tor the acquit ion 
of lend, the building of e dam will put the final period 
to there problem. 

As for myself, X have had to discontinue my flood 
Insurance because of the excessive costs, I can MOT afford 
another expense. 



A Long time resident of 
^thl^commuaief,, 

C mery Kr Springe*' \f* 



Robert N. '.aught 
2401 34th Avenue 
Loagview. MA 91632 



Oeceaber 11, 1914 



District Engineer 

U.S. A ray Engineer District, 

Portlaad 
Attn: NPPPL-AP 
P.O. Box 2946 
Portland, Oregon 97208 

Dear Sir: 

I wish to express my support for the preferred plan, 
single retention structure. 

I hope that the processing of this proposed project 
can be done in an expeditious Banner. 



Sincerely yours. 



361 - attii itmm 

Laa«vlew, Vaahlmrton 
Doeoejbor 12. 198* 



Col. Robert Frledonweld, Diatrlct WlBMr 
krmj Carp* of Brwrlneera 
P.O. Box 29*6 
Portland, Oro*on 97208 

Dur Col. rrlodofMld: 

Wo ar* wrltin* to 70a la forroat eappart of tho daa to ooatrol 
the eedlaeat ooalmt down froa Mt. St. Balaaa. Wo can't bolp 
bat bo to con eor aad when «o 000 tho eand bara hallniat ap la 
too Cowl It* Rlrer and roalito bow too rtror la fllliag ap with 
aodlaaat. 

Wo hove lived la thlo valley for aoot of oar Uvaa and aro aow 
In oar aevantleo, with oar flftloth aiwdreraary next yaar. Wo 
do not bailor* wo woald loo* oar live* aboald o flood occur, 
and wo eoald aarrlTa tho loo* of oar hna* and famltaro aftar 
all, thoo* or* Jaat aotarlal pooaoaalona. Bat what wo ooald 
norar roplaoo woald bo tho k oopoakoo of a llfotlaa prenlooa 
picture* of oar ohUdroa and a aon who dlod la tho aorrloo of 
hi a coon try, genealogl** and plotaroa of oar anecatore, aerap- 
books, and too Uko. It woald bo a hart that woald never hoal. 

So wo oak too to ploaao aao roar otaoat lnflaonoo to oopport 
thl* daa. W* who live la tMa v all 07 woald aloop aoch bottor 
at nlcht If It war* built. 

Thank you I 

Slnoaroly voare, 

John and laaal Irlckeon 



P.S. Rljrh prleod flood lnaaranoo alao koopo draining oar 
rotlroaont rooooreoo. 



Teres* loabardier 
240t S4th Avenue 
Longview, HA 91632 



Doceaber 11, 1914 



District Engineer 

U.S. Amy Engineer District. 

Portland 
Atta: MPPPL-AP 
P.O. Box 2946 
Portland, Oregon 97208 

Dear Sir: 

I support the preferred plaa, a 177-foot structure at 
the Greea River site, downstreaa dredging and soae 
levee reinforcement , because it provides the greatest 
benefits for the lowest cost. 

Also, I would request that this project be funded 
within the next two years. 

Sincerely yours. 



December 13. 1984 



Colonel Robert Friedenwald 

District Engineer 

Corps of Engineers 

P.O. Box 2946 

Portland, Oregon 97208 

RE: Mount St. Helens 

Dear Colonel Friedenwald: 

This is in response to the Mount St. Helens Feasibility Report 
recently completed by the Corps. Please include this letter 
in the public hearing record. I have the following comments: 

1. First, the Corps should be complimented on the excellent 
and thorough work done on the report. Our community 
appreciates the hard work done by your staff. 

2. The Corps should take action as soon as possible to construct 
the 177-foot sediment control structure as well as other 
measures in the preferred plan. The longer action is delayed, 
the greater is the likelihood we will suffer major damages 
from a big storm event, a combination of storm events, or 

a mudflow. Statistically, it is only a matter of time. 

This area has lived through over four years of stress and 
anxiety regarding Mount St. Helens. It is also reflected 
in this area's high unemployment rates and development 
stagnation. Who would invest in an area with such uncertainty 

3. The federal government should fund the total project cost as 
it has in the past for cataclysmic natural disasters. Our 
local governments have already expended over $3 million. 
This project differs a great deal from "pork barrel" water 
•projects where local cost share is most appropriate. Moreover 

this disaster originated on federal land, and the protection 
to be afforded by this project benefits the region and nation 
by securing major interstate shipping and transportation 
facilities. 

Thank you for this opportunity to comment. 
Sincerely yours. 

VHC-L^M — - 

W.K. Lace*—"^ 
P.O. Box 10b 

Kalama. Washington 9862S 



December 14, 1984 



District Engineer 
Corps of Engineers 
P.O. Box 2946 
Portland, OR 97208 

Sirs: 

I have followed closely the many issues regarding Mount St. 
Helens and especially the flood threat problems faced by 
Cowlitz River communities. Before December, 1982, my family 
lived in the North Kelso area. I witnessed the mudflows of 
May 18, 1980, and all the subsequent river dredging and levee 
building. 

Even though the new levees were considered to provide good 
flood protection, there were many times when I felt high levels 
of anguish over whether or not storm events would cause flood- 
ing. My most prevalent feeling was of not knowing what the 
river si 1 tat ion problem could be causing to happen next. Now 
we live on a hill well above flood hazards; however, I can still 
clearly understand the feelings of those residents along the 
river as this problem continues. 

Therefore, I urge the Corps to as quickly as possible select 
a final solution to the flood hazard problems and get started 
on implementation. 

Nith respect to my preference on alternative solutions I sup- 
port the concept of keeping the debris in the Toutle Valley by 
building a dam, if necessary. The Toutle Valley has already 
been destroyed and allowing the debris to wash downstream to 
the Columbia River would only result in more losses as valuable 
wetlands are filled with dredge spoils. Columbia River losses 
may even include the estuary tide lands which could become 
silted with Mount St. Helens debris. 




'Jim Fletcher 
108 Barbie Lane 
Longview, NA 98632 
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Deceeber 16. 1984 




Colonel Robert Frledenwald 

District Engineer 

Corps of Engineers 

P.O. Box 29<>6 

Portland, OR 97208 



Dear Mr. Frledenwaldi 



The purpose of this letter Is In support of the Cowlitz County Coaaunlty 
Consensus Position 12 Tor long-tera Hount St. Helen's recovery. 

Briefly, that letter supports laaedlate action on the Corp's preferred 
I** plan, construction of the sedlaent control structure at the Green River 

^ site, downstreaa dredging, and levee relnf orceaen t , 

I support the requlreaent of no local funding for the project. Mount 
St. Helens Is a unique disaster which occured on federal land. It Is 
unfair to put aore of the financial burden on our local coaaunlty for a 
solution having regional and national benefits. 

Respectfully Submitted, 



• sab*** - 3aa&c&& 

Linlne F. Randolph 

2550 Lane Ave 
Longvlew, Wa 98632 



Deceaber 16, 198* 

Colonel Robert Frledenwald 

District Engineer 

Corps of Engineers 

P.O. Bos 29*6 

Portland, 08 97208 



Dear Nr. Frledenwaldi 



Tne purpose of this letter la la support of the Cowiitt County Coaaunlty 
Consensus Position #2 for long-tera Mount St. Helen's recovery. 

Briefly, that letter supports laaedlate action oa the Corp's pr%t9rr*4 
plan, construction of the sedlaent control structure at the Oreea Blear 
site, downstreaa dredging, and levee relaforceaaat. 

I support the requlreaent of no local funding for the project. Mount 
St. Helena is a unique disaster which occured on federal lead. It la 
unfair to put acre of the financial burden on our local coaaunlty for a 
solution having regional and national benefits. 



Respectfully Subaltted, 




4123 Pleasant Hill Road 
Kelso, Wa 98626 



De.-eaier it, i?cu 



.'olonei Robert Kr ledenMa 
District Engineer 
Corps or Engineers 
P.O. loi ?9*6 
Portland, OR 97206 



Dear «r. Fr 1 eJenaa 1 j : 



consensus Position #2 fcr lor.g-ter« Rent St. Helen's recover*. 

B lir fi i;„!?! 1 J ,ller isolate action on the Corp', preferred 

» t.' ^* t ^ ><U °* * lft •"»■•"« «»t"l structure at the Cre.n River 
»lte. doanatreaa dredging, and levee relnrorceaen'. . 

I iuppcrt the requirement of no local funding for the project. Kent 

"if* 1 ?" {• • disaster vblct! secured on rederal Una. It Is 

iol! Hal \lt'rZ° r * f f "I" fl0 " t1 * 1 on our loci corrjuu, for . 

eolutlon having regional end national benefits. 

Respectfully Submitted. 



4^ 

rb-rr. 



Htlil aea Road 
Kel.no, aa «,Bf.2b 



Re* Ryan 

2*3 Cook Ferr ♦ Road 
Castle Rock. * » •Mil 

December 1 7, i9f> 



Colonel Robrrt FriedenwakJ 

District Er.g.neer 

« S. Arm, Corps of Engineer* 

PC Bos 2*4 

Portland. OR «*20* 

Dear Collet FriedenaaM: 

I • ish to reg.ster my support for immediate const/ of for. ol the proposed segment control 
<urr~ al |fic Green Ri.rr site on me Toutle. It is imperative m*t this action be taker, 
without oe U > and be fpflll I II I ».th dredging of the Cc.Lt/ R,.cr from Castkr Roc. 
to ,t > confluence with the Columbia R,ver. There s.mpiy are not erougt dredae spoil 
Sites available upon furh u> place spods at tie current rate ol flow mta t'e Cowl.tr. 
The cor.»eo^nces ot .nar i.on will be l*r morr costl> than the dam. 

1 cor -erred however, that this protect may be delayed by controversy ..rr tr* mmm 
ol ioral lundtng. This county has been and is continuing to "Pay The Pr.ce- for the 
eruption of let. St Helens. Th,» has not beer, an experience that we wished „pun our- 
selves anyrr^re than one would a tornado, hurricane, or earrhouake. Re have already 
Paid Our V^re" m loral costs and human suffering, yet there appears to se meamtAm 
pressure to add to our bur dec by reouumg toe* J cost sharing for the dam. «e HAVE 
born the cost* witr.m our means and I ask th.t be co..%.dered before arymoie burdens 
be pUred upon our already depressed econorr.,. This country has always SELF INSURED 
S*S d, *"«"» ~>t objected over the years to U* dollars being espended 

for Missisv^p, fiaod*. or rr..d wesi horrscanes. I. therefore, e.pect post poi.ee, to be 
continued. 

One must remember that this .s not a dan. PROJECT, but disaster aid we fr dracuss-sg. 



Ssnrerely, 




CJ lortfl >-.t<:t Fr:ederiuala 
Tut i i t fr*:-.eer 
r;- I ' M,-.r«rj 

P. -. F. x . •-• 

F it * . in4, ? •« '208 



. r; f tt.:a letter ta tr. n,;;.-t t it* : villi | wuf t , *«ur.ity 

••--.i r ill.: f£ ! »e : .Jt.rf-tcrc M. -r: St. He.er's rec .»ery. 

it.*:;.. : • » : iriter *w;»j.-rt» iToea:*t« t : r of the Jorp'i pret«rrea 
,-lar. , .rjitfi tKr. or t r.e ieattent antral jiru.'.r* At I he Green River 
site-, J . *v..*.reM Jredgir.e, end ievee relnforceaent . 

! Uriort tne requirement of no local funding fjr the project. Mount 
;"t. Helens ts a unl jue iUaiier unl n jccurei :r. ; c :eral land. It Is 
-': ..:r t. fat acre of the financial a-rden .-n . ;ur : .i: cciaaunlty fcr a 
-'.'Ull r. having region*! and national benefits. 



Fespe- t f ul i y Submitted, 




lb InJepenJer.ee Court 



Zeccaber 16. 1964 



Coloael Robert Prleaeeeald 
District Engineer 
Corps of engineers 
PC. Boi 29*6 
Portland. 01 97208 



"Dear Nr. •-.»:--. j . : 



Tre purpose or this letter la In support of tee Cowltti County ':»unity 
Consensus Position »Z T^.r ior.g-ters *»cunt It. Helen's recovery. 

Briefly, that letter supports laaedlate action oa tne Corp's preferred 
plan, construction cf the sedlaeat control structure at the Green liver 
site, downstreaa flresgtng, and levee -»lnf arceaent . 

: support tne requlreeent of no local funding for tr.e project. BnuM 
St. Helens Is a unique disaster which occured on federal land. It is 
unfair to put aore of tne financial harden on our local coaaurlty for a 
sclutlon raving regional and national Ceneflts. 



Respectfully Subaltted, 



Rccir. ^cnwali 



Ml «orth *tn Ave 
Kelso. Wa 98626 
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Mrs. V. K. Harvey 
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December 14, 1964 



Col. Hobert Friedenwald 
District Engineer 
Axmy Corps of Engineers 
P. 0. Box 29^6 
Portland, Oregon 97208 

Dear Sin 

A high da* to retain debris froa flowing down the Toutle 
Hlver needs to be built laaedlately and the federal govern- 
ment should finance this daa. It is urgent that it be 
started as soon as possible and be completed with dispatch. 

Conllts county has not seen the recovery that is in evidence 
for such of our country. The volcano which caused the debris 
which will be washed down onto our co salinities with unusually 
high rainfall or soae unforeseen cataclysa is no fault of the 
residents of Cowlitt county i it is an act of God and our nation 
should see that no aore disaster strikes our residents than 
can be helped. 

Hespectfully, 



Roland A. Lyons 
Morita A. Lyons 
3203 Undsey Drive 
Longvlew, Washington 
98632 
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I I 10 N. Third Ave, 
Kelso, .ashington 98626 
Dec, IS, I98U 

Colonel Robert Friedenrald 
District 'hgineer, Corps of pincers 
P. 0. Box ?9k6 
Portland, Oregon 97208 

Dear Sir: 

I understand that this is the time when project fund 
inc decisions are being made. It has been over four years 
since the disasterous Mt. St, Helens eruption. I am writ- 
ing to ask your support for immediate action on the con- 
struction of the sediment control structure at the Green 
River site and asking that no more local funding should 
be required. 



Sincerely, 
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December 14, 1984 



Col. Robert L. Priedenwald 
U.S. Army Corp of Engineer* 
Attn: NPPPL-AP 
P.O. Box 2946 
Portland, Oregon 97208 



Dear Colonel Piedenwaldi 

We wish to express our view of the solution regarding Ht. St. 
Helens and the problens created with it. Since Nay of 198C we 
have lived with the potential baxards of flooding on the Toutle 
and Cowl its Rivers. He bsve carried National Flood Insurance 
since Nay 1980, however due to the Increase in cost (froa 530.00 
in 1980 to $193.00 in 1984) we are concerned if we will be able 
to afford it in the future. He know of aany who are unable to 
afford it as the cost rises so fsst. 

He strongly support laaedlate action on the construction of the 
177 ft. debris retaining da* on the Toutle River. He slso feel 
that the Federal Government should finsnce the total cost of such 
a daa. Our local economy is poor and as this was a 'disaster' we 
feel wejocsl citixens should not have to take on further 
burdens . 

He are watching this situation with extreae Interest. 

Sincerely, 



Nr. k Nrs. Jeffrey L. Oavis 
4406 Constitution Lane 
Longview, HA 98632 



December 11, 196* 




Portland, Oregon 97208 



Deer Col. Prledecvaid: 

Cowltix County hu ■ unique problem, as you are veil 
aware. The eruption of Ht. St. Helen, on federal gcvem- 
aent lead in Nay. i960 bee provided ell resident. Jeaat 
•treaa of the Toutle, Comlitx and Columbia fiver, may 
•leeplea. or at least re at lea. nights. 

The Corpa of Engineer* has provided such help to these 
realdenta sad it la greatly appreciated, hot. now The 
Corp. has the opportunity to provide psrmaeuu flood 
control Measure, to the downstream population. We urge 
you to take laaedlate action to construct the daa at 
the Green River Site with haste. Thia would decrease 
the need for all the dredging -bleb has provea to he 
oaly a 'stop gap" solution to the erosloa of river backs 
and the seed for levee rrlnfnrriaw ma 

as residents of the Lexington flood Control District, 
we aust request the the federal government foot the bill 
for the land acquisition necessary for thia construction, 
as wall as for the coat of the daa proper. This flood 
control aeasure will have regional as wellies national 
benefit, through the protection of the ColuabU River 
ahlpplng lanes. The resident, of the lower Cowllti 
River valley already are .trapped with the coats of heavy 
Increase. In flood Insurance payments. In addition, the 
Lexington Pleod control District la taxing lta consti- 
tuents l».8*/N to pay for the cost of rights-of-way and 
settlements due to the raising of our local levee. 

we again implore you to aaaiat us with the total federal 
funding of the Green Hirer daa construction and land 
acquisition costs. 

Respectfully, 

Nr. a Nrs R.A. Alnmlie 

105 Modesto Drive 

Kelso. Washington 96626 
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t olotti Robert Frit-denwald 

li»t r ut fcng.r.cer 

Lot}>- r>f Ingimcri 

*.0 Bo* 294b 

I'ort.jnJ, Oregon 9"*;ub 



Pear Colonel Robert f riedenwald: 

lhi> letter It in support for laacdiatr action on the Corps 
preferred plan, construction of the sediaent control structure 
at the Creen River site, downs trcaa dredging, and levee 
re inforceaent . 

He also support the reuuireaent of no local funding, for the 
project. Mount ft. Helens is a unique disaster which occurred 
on federal land and therefore the financial burden should not 
he borne hv our local coaaunity. This area has suffered 
through four years of dealing with the stre»s of the Mount 
St. Helens probleas - the threat of flooding, loss of property, 
loss of business developaents , high uneaployaent to naae 
just a few. This area does not need the added burden of 
funding this project. The federal governacnt should fund the 
total project cost as it has in the past for other aajor 
natural disasters. 



Thank vou. 




Jla 4 Kathy Mauck 
60" Llovcrdale Road 
Kalaaa, Washington 9S62S 
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longvie*. Washington 
Dec. 15.19ft. 



Colonel Robert Frledenwald 
District- Engineer 
Corps of Engineers 

P 0 Box i^l 

Portland. Oregon 07208 



Dear Colonel Frledenwald. 

I a* asking for support for lwedUte Corps action 
Sw^me" " dUent COntr ° l 9tru ««" " the Green 

No more local funding should be required. It Is unfair to nut 

h!v?nI lran ? U1 1 burden on our loc*l eo«unlty for a solutJon^ 
having regional and national hen.rir. 7 solution 



r — T *»■—•■<-»■» "uiurn on our local con 
having regional and national benefits. 

Thank you for your help. 

Sincerely 



M 27i "oih" M * i ' r * Senlor Clti "n 
Longview, Washington 98632 





Keleo, «"eeh 

Dac. 13, 19dU 

Col. lobert Frledanwald, 
Diet. Engr. Corp* of Ingrs, 
PO Bos 291*6 

Portland, Oregon, 97208..., 
Dear Colonel Robert: 

1 aa a aeaber of the Rt. St. Halana Hiking Club. PO box 8U3, 
Long* lew, Waab. 98632... Ve b«va about 100 aeaber a and go 
on raeord favoring: 

l...Your lotedlate aupport for Corpa aetlor. to oonatruet 
tba aedlaant control etructura at tha Oraan Rl»er altaj 

2...Tbat Mo Mora local funding e bo vied ba required... 

Ht. St. Halana wee a unlqua dlaaatar tbat ocourrad on 
fadaral land... It la unfair to put aora financial burden 
on our local coaaunlty for a aolutlon having regional and 
national benefita... 

Slnoeraly, 

Mr /Mr a Robert k Kraa Prlatad 
1005 Ho 6tb Ave. 
laleo, Waab... 98626 
pbona J2D6-U23-7789. eaa*g^ 



2J2X 4»to Ire. 

■ U. 1914 



Olatrlet laglaaar 
Cerpe of taglaaars 

P. 0. las 294a 



aa a aaaaaraat iiaii ■■ la the Uagelav area, part ef tha flood plala 
tf tba Teutle eat Cewllta txvara. I aa aafclag rear aapaart far tha 

fallevlagi 

1. IaaedLato eorpa aatlea te eaaatreat the eediaoat eaatrel atraetore 
aa tha Toutla at tha Oraaa ttvar alto. 

2. fmm MS. St. Meleae dlaaatar ea> aatajaa aad that aa aara laaal 
faatlag aboald ba required. Hi* diameter ■ le e r ed ea fadaral laate 
aad It la eafalr to pat aare flaaaaial tardea mm ear laaal oaaaeattp 
fer a aolotlea aarlag raglaaal aad aatlaaal baaaflto. 

lata* yaw far toot eooalderatlea la tola aatton 

•laaaralyi 



P.O. Be* jLft/c 



15 



Colonel Robert medeneald 

Portland CR 97200 

Pleasel Us need /our tuppoct for lMdltte Corps action to 
construct the l o dl aa w t control structure at the S.-eer. llrer site. 
Me In the Cowllts 81 w,r corridor lt»e with the fear of floodljn, tf 
the hue* sedtnent la the Tootla valla/ brooks Ioom. 

« NwiBt St H«lana *aa a unique disaster that occurred 
on federal land and It U unfair to put Men a financial burden of 
pa/lnc a largo sua of none/ to help too project. We aro still a 
depressed coaeonltr on tho sconoartc acala J so would really appreciate 
all tho help rou can (Ira oa. 

Ia advance, I and my fanilr thank you very audi. 

Most Sincerely, 

Mrs >r.«r-.,v« HeyO 

163a Minor Rd #2 
Kalso Wa 96625 
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60S Petri, \e Lane 121 
Longview. VA 91632 

December U. 1914 



Colonel Robert Friedenwald 
District Engineer 
Corps of Engineers 
F.O. loi 2*46 

Portland, OA 9720A " E: Mt ■ St • "«»cns Recovery l»»ue» 

Dear Colonel Friedenwald: 

As a concerned citizen, I would like to offer the followma 
comments. I believe the federal government should act in the 
aost eapeditious Banner possible to alleviate the threat of continued 
probteas froa the Mt . St. Helens eruption. 

The on-going damage to navigable waterways, local economic 
recovery and community stability can be alleviated if a long-tera 
permanent solution is implemented quickly. It appears that the 
just that Pl " n propo$ed by the Cor P* *» ln « »•»« option for doing 

i m M SY' Ver ; by re< » u » r » B t »nd state governments to participate 

in funding this project, the very problems for which the project 
is needed will be adversely affected. Local economic recovery and 
community stability will not benefit by the imposition of a financial 
burden to the state and local governments. 

A volcanic eruption is an unusual and rare disaster in this 
country. The necessary steps which must be taken to minimize the 
long-term negative impacts froa this occurrence need to be seen 
as a one-tiae exceptional response. It would be appreciated if 
.you would urge the federal governaent to offer assistance without 
further cost to the state and local governments'. Thank you. 

Sincerely yours. 



erlf Iright 



JUS Us VJJO^ *A" Oxc^ O0t 

808 S>* 3 

2-o(o- ^2T- Zo37 



